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Engineering Report/ Geotechnical Exploration Program 1
South Carolina Aguarium Parking Garage, Calhoun Park Area Site October 1897

1.0 INTRODUCTION

This Engineering Report has been prepared by Fluor Daniel GTl, Inc. (Fluor Daniel GTI) to present the
findings of the Geotechnical Exploration Program (GEP). The GEP was implemented to gain -
necessary information for construction of the City of Charleston parking garage on a portion of the
Calhoun Park Area Site (CPA Site) in the City of Charleston, South Carolina. Fluor Daniel GTi provided
an on-site geologist to manage driling activities conducted by R. Simmons Drilling, Inc. and performed
oversite of the geotechnical evaluation performed by SM&E, Inc. The on-site field work was conducted
between August 12 through August 23, 1997.

The purpose of this engineering report is to document the performance of the GEP, to demonstrate that
the GEP was conducted in accordance with the approved Work Plan prepared by Fluor Daniel GT1,
dated June 1997, and present the findings of the geotechnical exploration.

The following sections of this report summarize the background information and the GEP objectives,
document the field work which was performed, and present the geotechnical findings.

11 Site Background and Setting

The CPA Site encompasses approximately 18 acres on the eastern side of the Charleston Peninsula
and is bordered to the north by Charlotte Street, to the west by Washington Street, to the south by
Laurens Street, and to the east by Concord Street. The CPA Site is comprised of three main sections:
SCE&G’s Charlotte Street electrical substation; Calhoun Park; and the former Ansonborough Homes
public housing complex. The CPA site is bisected by Calhoun Street which separates the northern
portion of the site, comprised of the SCE&G substation and Calhoun Park, from the southern portion of
the site, comprised of the former Ansonborough housing complex. The Cooper River is located
approximately 500 feet east of the CPA Site.

This GEP focused on the Calhoun Park portion of the CPA Site, which is currently owned by the City of
Charleston. Calhoun Park was formerly a public recreational park before it was closed and fenced off
in June 1989. Calhoun Park currentiy includes a former balifield and concrete surfaced basketball
court and an abandoned picnic shelter. Prior to use as a park, the Calhoun Park portion of the CPA
Site was used for industrial purposes. In the late 1800's, this area was occupied by the Fernoline
Chemical Company and is located adjacent to a former manufactured gas plant (MGP) which operated
from the 1850's to the 1950's (Rl Repart, Fiuor Daniet GTl, 1986).

Current plans for the Calhoun Park portion of the CPA Site include the construction of a parking garage
to support the parking requirements of the South Carolina Aquarium being constructed on the NPS
property and other urban redevelopment projects in the immediate vicinity (FS Repont, Fluor Daniel
GTI, 1897). The proposed parking garage will consist of a six-level reinforced concrete structure with a
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Engineering Report/ Geotechnical Exploration Program - 2
South Carolina Aquarium Parking Garage. Calhoun Park Area Site October 1997

footprint of 180 feet by 365 feet, and is expected to have capacity of approximately 1,100 automobiles.
The construction of this structure will require adequate subsurface support. Based on preliminary
design information, the column loads for the structure are expected to be in the range of 500 to 1,200
kips. ltis anticipated that the elevation of the first garage level will be near present grade.

1.2 Objectives

The purpose of implementing the GEP was to conduct a subsurface investigation to obtain specific
geotechnical information from the Cathoun Park property necessary for the design of the parking
garage. This geotechnical information was collected during the installation of six (6) borings to a total
depth of approximately 77 to 97 feet which were terminated within the Cooper Marl. The specific
objectives of this exploration program included:

° The determination of site subsurface conditions and their relationship to load bearing
capacity requirements;

. Evaluation of site conditions relative to site preparation; and

L The evaluation of potential foundation design constraints which could potentially effect
the construction of the parking garage.

in addition to these geotechnical concerns, the on-site field work was conducted at the CPA Site to
satisfy the following environmental concerns:

. The handling of waste material generated from the field activities as investigation
derived waste (IDW) and its proper management in accordance with the EPA
approved Sampling and Analysis Plan (SAP) (RI/FS Work Plan, Chester, 1993); and

. Completion of intrusive drilling activities during penetration of the upper clay layer and

intermediate clay layer in a manner that would not permit groundwater in the upper
water-bearing units to contact groundwater in the lower water-bearing units.

The remainder of this Engineering Report discusses how the project objectives were fulfilled while
addressing the above environmental concerns.
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South Carolina Aquarium Parking Garage. Calhoun Park Area Site October 1897

2.0 FIELD WORK

Fluor Daniel GT] provided an on-site geologist to manage drilling activities conducted by R. Simmons
Drilling, Inc. and performed oversite of the geotechnical evaluation performed by SM&E, inc. The on-
site field work was conducted between August 12 through August 23, 1997. Additionally, Mr. Charles
Till, US EPA Region IV, performed oversite during implementation of the project from August 12
through August 15, 1997.

21 Health and Safety

All field work was conducted in accordance with the site-specific Health and Safety Plan (HASP)
submitted as part of the RI/FS Work Plan for the CPA Site (RI/FS Work Plan, Chester, 1893). This plan
addressed drilling activities, sampling activities, and waste handling activities. All work was performed
by personnel having OSHA 1910 training. A Fiuor Daniel GT! representative was present on-site during
all drilling activities to ensure that the HASP was followed and that appropriate Fluor Daniel GT! health
and safety protocols were implemented. Copies of the Daily Tailgate Meeting Logs are presented in
Appendix A. '

22 Field Drilling and Sampling Activities

Sub-surface conditions, examined during implementation of the GEP, were explored by drilling seven
(7) geotechnical exploration test borings (GT-1 through GT-6, and GT-1A) within the footprint of the
proposed parking garage structure. Approximate locations of the borings completed at the site are
shown on Figure 1 (Boring Location Plan). Boring GT-1 was terminated at 12 feet below ground
surface (bgs) due to obstructions. However, the other six (6) borings were drilled to depths ranging
from 77 to 97 feet, assuring adequate penetration into the Cooper Formation (locally known as “the
marl”). Drilling logs for the borings are presented in Appendix B.

Due to suspected constituent impacts in the shallow water-bearing unit, an outer 8-inch surface casing
was installed at each of the six (6) boring locations in the upper clay unit to eliminate the potential for
migration of the shallow groundwater to fower water-bearing zones. The casing depth varied from 15
feet (5 borings) to 19 feet (1 boring). The casings were then grouted and allowed to cure for at least 24
hours. The borings were then advanced further and a 4-inch inner surface casing was telescoped
through the 8-inch casing. These casings were also installed to isolate groundwater and varied
between 57 and 63 feet in depth. The casings were also grouted and allowed to cure for at least 24
hours before the borings were advanced to their termination depth within the Cooper Formation.

Standard Penetration Tests (ASTM DD-1856) and split spoon samples were obtained continuously in

the upper 8 to 10-feet of the borings (except GT-2 which was continuously sampled to 16-feet) and at
5-foot intervals thereafter. Field logs of the daily drilling procedures are provided in Appendix C.
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Engineering Report/ Geotechnical Exploration Program 4
South Carolina Aguarium Parking Garage. Calhoun Park Area Site Qctober 1897
23 Decontamination Procedures

Appropriate decontamination procedures were followed during drilling activities. as specified in the
Sampling and Analysis Plan (SAP) (RI/FS Work Plan, Chester, 1993). Since no samples were
collected for analyses of chemical constituents, an abbreviated decontamination procedure was
utilized. The following procedures were used for field decontamination of non-dedicated equipment
that came into direct contact with the geotechnical samples.

Gross material was removed from the sampling equipment by brushing and rinsing with tap water.
Sampling equipment was then washed with non-phosphate detergent (Alconox) and potable water and
rinsed with distilled water. The drill rig was decontaminated prior to and after drilling activities.

24 Material Handling Procedures

The IDW from the drilling activities was containerized in D.O.T. approved drums. The material
generated was visually inspected and screened for volatile organic compounds (VOCs) using a
photoionization detection (PID) and classified as it was generated. Additionally, the settied mud slurry,
generated during the rotary mud drilling of the deep borings, was inspected and screened in the same
manner. The drums containing IDW were labeled, staged on-site, and covered. Final disposition of
these drums will be finalized upon determination of guidelines related to the currently pending on-site
removal action.

2.5 Site Restoration

After each boring was completed to its total depth, the boring was grouted using a Portland
cement/bentonite siurry mixture. The slurry was pumped to the bottom of the boring via a tremmie pipe
placed to discharge at the base of the boring. The grout was pumped until all drilling fluid were
displaced into the in-place mud pan and the grout returns were observed at the surface. Following
placement of the grout, drilling mud was pumped to D.O.T. drums and the mud pan removed. The
boring casings were cut off below-grade and the locations were marked with stakes for subsequent

surveying.

3.0 GEOTECHNICAL FINDINGS

The subsurface exploration and geotechnical analyses was performed under the direction of Fluor
Daniel GTI by SM&E, Inc. in accordance with the preliminary design criteria for the parking garage and

appropriate ASTM requirements. The geotechnical findings presented in this report are based on the
completion of the soil test borings to depths ranging from 12 to 97-feet bgs.
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Engineering Report/ Geotechnical Exploration Program 5
South Carolina Aguarium Parking Garage, Calhoun Park Area Sit2 October 1897

The analyses and recommendations presented in this report are based, in part, upon the data obtained
from the subsurface investigation. The nature and extent of variations between the borings wiil not
become evident until actual construction activities begin. If variations appear evident. the
recommendations set forth in this report may require re-evaluation.

Since the Charleston area is within a known seismically active region, earthquake loads are an
important part of the design process. Seismic considerations, including the evaluation of a seismic site
coefficient, liquefaction analysis, and liquefaction potential, have been performed for the CPA Site
during the geotechnical exploration. Based on these considerations, the construction of a deep
foundation system bearing in the Cooper Marl is recommended. Additional recommendations and
conclusions are presented in the following section.

3.1 Summary of Recommendations and Conclusions

A brief summary of conclusions and recommendations resulting from the completion of the
geotechnical exploration is presented below.

o The borings encountered a variety of sand and clay soil strata that varied in consistency and
thickness. Four (4) strata are of particular importance were identified and confirmed. These
are:

1) From ground surface, a 6 to 10 feet layer of uncontrolled fill (sand with bricks,
concrete, wood, etc.,) was encountered. The fill characteristics are consistent with
previous investigations conducted in the area of Calhoun Park. At boring location GT-
1, there was also subsurface debris present, which prevented drilling;

2) Beneath the fill, a thick (typically 35 feet) very soft, highly plasticity clay was
encountered. This layer was present at all boring locations and was used to set the
upper casings, since this layer is of lower permeability and retards vertical migration of
groundwater;

3) Below the upper clay, a sand unit was encountered, generally at a depth of 40 to 45
feet bgs. The unit was present at all deep boring locations; and

4) The final stratum encountered was the Cooper Marl, a soft to hard sandy silt, which
was encountered at approximately 80 feet below grade. Borings were advanced into
this material at,depths ranging from 77 to 97 feet bgs.

. Based on the soil type S, encountered during the exploration, a seismic site coefficint (S) of
1.5 is recommended for seismic design. Sand deposits within the fill (upper 6 to 10-ieet) and
between 45 and 55 feet at the site may liquefy during a seismic event.

* A deep foundation system will be required to support the proposed structure. A foundation
system consisting of driven piles (12-inch and 14-inch square prestressed concrete piles and
H-piles) was the only option considered.
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Engineering Report! Geotechnical Exploration Program 6
South Caroiina Aguarium Parking Garage. Calhoun Park Area Site October 1397
) The first floor slab, if earth supported without ground modification, may settle 6-inches or more

due to the placement of 2-feet of new conventional fill at the site. Options that may be
considered to eliminate this settlement include:

1) Structural tie-in of the slab to the piling;

- 2) Filling of the site with a lightweight fill (or a combination of lightweight and conventional
fill) to reduce the load induced by the fill; and

3) Surcharging of the site using flexible asphalt paving in the first floor area with
anticipation of future repairs to the asphait surface due to settlement. Alternatively, a
ground modification program could be used to reduce post construction settlement.

A detailed presentation of this summary, which is inclusive of seismic considerations, foundation
requirements, soil data, laboratory testing procedures, and consolidation reports, is presented in the
Report of Geotechnical Exploration, prepared by SM&E, Inc. and is located in Appendix D of this
document.
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T leather gisves for protecion " bazking up hazards
O eflects of the night befere O azsisents are coslly
{0 vibratisn reated injuries C cust and vapor cantrol
~P7 fire extinguisher locations G refueiing procedures
0 eye wash siatian lacalicss T confined sgaze entry
/Zj‘dec:r.:a.-nh—.;im procedures T Qving debris hazarcs

O upgrade tolevel c az FIDRID (__ eV)>__ppm
O work stoppage at FIDPID(__eV)>___ ppm, % LSL > 10%

-

Discussion/Comments/Foliow-up Actions:

|
L e

. NAME

DWW EF X

,&Ko //r’/iﬁ//;wf

_'1141'/'5' éd(/o/

SIGNATURE COMPANY

20 JIEL VT
As. D

AsD

GalE Daud

2.5.4

-"

-

- Insinscions:
l s Conoux 3 caily salery mesting ner io dSesinrung eash cay's snae asuviies
- & Comoiete lorm by tnezicng o ssexfic tomics and/or Rasares.
v Cblain sgnatures from 36 57132 and GTI subconrazion.
L

Follow—LD on any noies 2ems anc zocument resoition of any azuon Rems.
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i

-

i

aam e

TAILGATE MEETING FORM

16 25

Project Name:

Froject Number; __01603 6790

Check the Topics/information Reviewed:

/ﬂety Giasses, hard hat, safery Socs

T site safety plan review and locsson

) equinment and machinery amZarssticn
 employee Right-To-Kaow/MSDS lacation
T open pits, excavations, and s3e hazards
O vehicle safety and driving/rzad sondiSions
i poriable too! safety and awarsness

- {J overhead uiilty locations ang cearanze

D first aid, safety, and PPZ locgizn
{0 sharp obiect, rebar, and s=ap meal hazards

/Gfafdy is everyone’s respensiify

L Hatex gloves inner/nirile gioves cuter

o - “hing inspecicnsidocumentation
{5 full face respiratars with proper carmicges
Cupgradetolevel cat FIDPID(__ eV)>___ pom

C work stopzage at FIDPID(___eV)>__ ppm, % LEL > 10%

Discussion/CommentsiFollow-up Actions:

4

Date: gé/ Z/ 27

Presanted by: EDIQI}J VZO)C

i siizs, Tizs, and falls

O cre=szns o heszial

T anucicaied visiers

C electizal grouwnd fault

C pusiic salety and fences

[ excavator swing and lcading
O orceriy se and housekeeping
[ smaking in designated areas
O leather gloves for pretection
O effects of the night before

O vibration reialed injuries

(D fire extinguisher locatians

D eye wash station lo=aticns

D decartaminztzn procedures

{C zaiy work scspe
L emergency proioca!
T zarking and laycown
kst werk permits
C szains and sgrairs
O no hersentay
~Zhiest and cold stress
(O bacxing up hazards
0 az=dents are costly
~ Deust and vapor control
(G refusiing procedures
C cenfined scace entry
C fying debris hazards

SIGNATURE

COMPANY
[OR pnJiEz & T

251D

' OLf/? f

Etledrase

LSO

/2. S 0

Insruziions:

s Congdux a caily safety mesting znar io deSiNNING €330 €aY's sas aztivilies
s Compiete 'orm by cnezicng & 1oexfic teoics andior na=sres.

s Oblan ugnatures from all T3 =3 ane GT) subconzazors.

[ ]

roliow—us on any noted sems ans socument resoluuon of any acuon nema.



B
.

B

Nnico307%0

Check the Topics/Information Reviewed:

Project Number:

..

/Z-/ safety glasses, harc hat, safety bocts
= site safety plan review and lossiisn

O equipment and machinery famar=ston
{ employee Rigit-To-Know/MSDS locstion
" open pits, excavations, and s3e haarss
(O vehicle safety and driving/read esndiions
G poriable tool safety and awareness

{0 overnead utility locations and cearanze
0O first aid, safety, and PPE locatisn

R WS .-

_Project Name: CM@) % GF0 ek Date:

TAILGATE MEETING FORM

848/%7

Presenied by: W//jm

T siizs, tips, and falls

O cirecSizes 9 hassial

T anicicated visiers

T electical ground fault

{0 puslic safety and fences

C exzavaer swing and leading
C orceniy sie and housekeeging
remsking in designated areas
[ leather gioves for proteclion

(m!

 work scspe
ency preiocal
anang and laycown
1St WeIX Dermis

[ ssains and sgrains

=1
=

»

1
w
«}

REEN

C noise hazrds

O ne hersesiay
Cihezt and cold stress

 tazidng up hzzarss

O az=idents are costly
O dust ang vapor coniro!
O refusing procedures

T confined sgace entry

O sharp obiec?, rebar, and scrap me=al kazards  eflects & the night before
/B@fdy is everyone's responsisly D viorgSan relsied injuries
. gloves inner/nitrie gloves odar i fire exinguisher locations
0 excavationArenching inspestions/documentation T eye wash siation basliens
0 full face respirators with preper carmidges T decenaminaion procedures

Gupgradetolevelcat FIDPID(__ eV)>___ ppm
C work stoppage at FIDPID(___eV) > ppm, % LZL > 10%

‘_'i

Discussion/Commentsirollow-up Actions:

T fiying debris ha=arcs

)

R M

NAME

_EDwa FFk

lal 202 é (=¥ Aéo

[V he Fpftir
dRIE _Las 7~

SIGNATUR

e

t
-l

N

COMPANY

[Zrf i &7

£SD

A.5D.

AsO

.-

|

Inszrusions:

Conguz 3 caiiy safety me=ung znor iz deginrung e320 cay's sne astviies
Complete form by chezxing ¢ soec:fiz icoics and/or razarcs.

Cbuan signatures from afl GT1 s:2% anc 371 aupconazion.

Foliow-ud on any nolec aems anc socument resolzion of any azuon nems.

i
X .
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-

Project Number: . _ n{6®3-02760

-

Check the Topicsiinformation Reviewed:
/__s.af/e:yg;&s harc hat, safery soess

C site safery plan review and locsSon

 equipment and machinery famZarTstion

T emplovee Right-To-Knew/MSD3 location

 open pits, excavations, and s3e ramards

O venicle safety and driving/read =ndiions

O3 poriable tool safety and awareness

0 overhead utilty locations and cexrance

O first aid, safety, and FEE locgen

[ sharp obiet, rebar, and scrap mesal hazards

G safety is everyone's resoonsibify

gloves inner/niriie gloves sier

O excavatisnrenching insoecicnsidocumentation

(G full face respirators with proper sarridges

GDupgrade tolevel cat FIDPID (___ eV)>__pom

O work stezpage at FIDPID(___eV)>___ ppm, % LSL > 10%

!

Discussion/Comments/Foliow-up Actions:

Date: g// i/¢7

TAILGATE MEETING FORM
Project Name: __ S (ESNEH

Presanted by: WWW

T sfizs, Tics, and falls

{ dire=si=ns to hasgial

T anticizzied visZars

T elecical grownd fautt

{0 pusis safety and fences

i excavaior swing and lcading
O orcesiy ste and housekeezing
{0 smoking in designated areas
O leather gloves for proteciicn
O eflecs of the night before

5 vioration related injuries

_EAire exinguisher locations

C eye wash siafion losslicns

 deccrmamination procedures

i Caiiy werk scope

T emergency preiocs!

C zardng and laycown

3 kst werk permiss

{0 szains and sgrains
T neise hazards

O no horsesiay

ezl and oold sress

(C baski€s up hazarss

O az=dents are costly

{0 dus? and vapor control

(G refueiing procedures
C confined szaze entry
C flying debris hazarcs

-
. -.‘.M;

N @

EDWIN 3K

/e
rey é--q c 160‘

NAME SIGNATURE

COMPANY

78 FLLeR JArIIFL. &7T

Rspr T

£SD.

O O

S, )0

- -

L]

Inszrusuons:

L L

- -:

Conguz a caily salety me=ting oner 10 deginming €32n 2ay's sae aSivities
Compiete form by chesiing cff zoe=fic icpics and/or Razarcs,

Cbiain signatures from all 573 5% and G Tl subcansazion,

Foliow=-uz 8n any notec zems ang socument resoicuon of any 32u0N fema
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Sep

Project Name:

Dste:

Project Number:

Olecsz 5790

TAILGATE MEETING FORM
B [20/77

Presanta2d by:

Check the Topics/information Reviewed:

o

" safety giasses, hard hat, safety bocss
-* C site safety plan review and tacssion
T equioment and machinery amZas=sian
 empiovee Rignt-To-Knew/MS2S location
- [T open pits, exzavations, and s2e ha=ards
[0 venicle safety and crivingiread sendzisns
{0 portable tocl safety and awareness
{0 overnead utility locations and cearance
0 first aid, safety, and PPE locaticn
o objec?, rebar, and scras mezal hamards
is everyone's respensbity
latex gloves inner/nitrile gioves outer
05 full face respirators with proper sxtidges
D@gﬂdemmct'ﬂmm(_ eV)>__ pom

-’J --d - _ _—__ -.u'

Discussion/Comments/rollow-up Actions:

z. 2

[ sizs, Tiss, and fGlis
O cire=Szns i hesglial
G anseaies visiors
O eleczizal greund fault
O pusic saiety and fences
G excavanor swing and leading
T ardediy sis and housekeeging
[0 smoiing in designated areas
O leather gloves for protection
0 eflecs of the night before
O vibration reialed injuries
[ fire exinguisher locations

O eye wash siation ksiisns
D decsmtaminsticn procedures

O work stcppage at FID/PID(__eV) > ppm, % LEL > 10%

T zaiiy work scope

T emergency proiocal

T zaridng and laycown

T hat werx permits

= scains and sprains
T neise hamarss

C ne hprsaolay

& Teat and eold stress
[ backing up hazards

0 a=cidents are eostly

G ¢u< and vapor coniral

G refueiing procedures
T cznfined szace entry
L fiying debris hazarcs

-
-t

N

NAME
2o fFIX

¥

SIGNATURE

e

,

/’7:'1(4 Arersteona
//// b3 /auéz!

COMPANY -
/- £ R BYEL 6L

/4_-5.0.

-

B dovs

=y

2.5.0.

[ B

Inszucsiions:

Compiete form by zhecieng =ff 1vesfic tooies and/or ha=arcs.
Cbiain signatures from all 573 339 anc GT1 aubconya=on.

Coneuz 3 caily salety meeung znzr o DegINMING ea2h cay's sne altiviies

roliow-up on any nolec 2ems anc cocument resolution of any azuon aema,
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TAILGATE MEETING FORM

Project Name: _ {f;—%/

Project Number: o/ee3e7%0

Check the Topics/information Reviewed:

/s.a{/ety Giesses, harc hal, safety bocss
i site safety plan review and locssion
{ equipment and machinery famiza-=sfion
U emplovee Right-To-Know/MS2S location
 open pits, exzavations, and s2e haards
{0 venicie safety and driving/rcad concitions

Date: 6)/2/ /?7

Preseniad by:

P

ELLw Fox

O sizs, tiss, and alis

{0 direcsierns s hesgital

O angici=zad visiors

[ elecizal zround fault

O puniic safety and fences

O exsavax swing and lcading

<3y work secpe

i emergency preiocsd

= zarking and laydown

T ket werk permits

C sins and sgrairs
- noise hazards

C poriable tod! safety and awarenecs O crceriy s3s and housekeeping L no harsesiay
0 overhead Uty locations and ciearancs O smaking iy desigrated areas %zt and =old stress
o [ first aid, safety, and PPS locatien D leather gisves for protecticn = backing up hazarss
l/gy_gbjec‘\rebar and scrap ezl hazards O eflecis & the night before O azsidents are costly
is everyone's responsibity DO vibrati=n reiated injuries C cust and vaper contre!
gloves innernitrie gloves outer 0 fire extngussher kocstions O refueiing procecures
O excavation/renching inspections/daeumentation 0 eye wash siaich kscslicns T confined szaze eniry
O full face respirators with proper carzidges D decarvamenasiizn procedures C fiving debris ha=ards

Oupgradetoleveicat FIDPID (__ eV)>___ppm

O work stoppage at FIDPID(___eV)>___ ppm, % LSL > 10%

Discussion/Comments/Follow-up Actions:

-;; - S .-

NAME
V= /100) %1%

SIGNATURE p COMPANY
5%7/27%% 2 LR _ISAIOIE. T L

A e /y/_m/)//-&"ﬁ’f 147 ;.'Z;m/'/’ A7

Chnlal — = A <

| CRIE Srmn's £ = 2.5, 0.
|

L

3 Insruzions:
' = Conouz 3 caiiy salety meeting sase i peginnINg eazn cay's sas aslivities
- & Compiete form by enezidng ¢ sde=fic topies and/or haarCs,
»  Obduan signatures from all G 532 and GT1 subcontazors.
L

Follow~up on any notec nems anc socument resoiution of any acuon ferms.
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TAILGATE MEETING FORM

Project Name: %‘:{/é?/ M@ W‘L Date: gf/z’z’/ 97
Project Number: 0loo 3 07?[ ' Presanted by: E N F&’y

Check the Topicsiinformation Reviewed:

- safety glasses, harg hat, safery bocss " sliss, Tiss, and falis

[ site safety plan review and iscszion {C dgire==zns to hzsgial

- equicment and machinery famZar=siicn C anticizsied visizrs

U emplovee Rigint-To-Kncw/MSZS locsiizn C elesizal grownd faul

C open pits, excavations, anc s2s ha=y<s i pudlic safety and fences

{0 vehicle safety and drivingirsagd send®ans T excavaior swing and icading

[ portable taal safety and awarenecs O orceriy s3e and housekeesing

O overhead wility locaticns ang cearance C smoidng in designated areas

i first aid, safety, and F7E locgsion O leather gioves for protecsicn

a obiect, rebar, and scap mesal hazards O eflecss of the night before

‘aﬁxgy is everyone's resgensisy : O vibraten related injuries

tatex gloves inner/niirle gloves susar 0 fire exinguisher lozations

0 excavationtrenching inspecSansidocymentation T eye wash siatian kesatiens

O full face respiraters with proper carsisses 0 decoreamination procecwes

D upgrade tolevelcat FIDPID (__ eV)>__ pom
C work stoppage at FIDPID(___eV)>__ ppm, % LEL > 10%

Discussion/Commentsiollow-up Actions:

T <aiiy work ssspe

= emergency sroiocal

" zaring and laycown

5 het werk permis

T szains and sgrains
i neise hasards

{0 ne hzrsepiay

2ETand cold siress

[T taziing up hemards

O az=dents are costly

C ¢ust and vaper canirol
(G refueiing procedures
 confined szace entry

C fiving debris hazards

Bl Foy T2 e i, 7L

Insiructions:

s Conouz 2 caily satery MTTUNS R LD DESINNING €320 CaY's sat astivities
= Compiete form by snezxing =2 soesfic 1ooics andior ha=area,

*  Oblain wgnatures from all 575 w5 ane OT1 subconra=on.

»  Follow-ud on any notec zemu 352 socument resoicuen of any atuon fiems,
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DRILLING LOGS
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Orilling Log
nuonpucﬂg GT-01
. . ; : 4 : Se2 Site Map
Project Geotechnical Borings Owner City of Charleston, SC For Baring Location
Location Cathoun Park Proj. No. 010030790-02
Surface Elev. _________ Total Hole Depth 22.ft._____ Diameter J2.. COMMENTS:
Top of Casing —____ Water Level Initial 4ff. _ Static
Screen:Dia . Length Type/Siz2 )
Casing:Dia —_____ Length Type Sched. 40 PYC
Fill Material Rig/Core G2=1000
Orill Co. A._Simmons Driling Method Mud Rotary
Driler M. Armstrong | og By £. Fox Date 08/13/97 _ permit #
Checked By .C. Wingerd License No.
a2, (4
Lo~ =" o (1O @ i i
£3 Well . ol o é > |5sl 3 Description
- Completion [aafl 8 5 & [[92fw (Color, Texture, Structure)
32 : Ch § Trace < 10X, Litile DX to 20%, Sone 20% o 35X, And 35% lo 50%
-
[~ O 7 Ky 3 N . . .
N VR 4 Moderate yellowish brown, medium dense, fine to medium
SR <VeV 4 | 5 SAND, some silt, maist.
LR N 8
2 < VA< VA< 8
| i “: ":v P 'g Very dark gray, medium dense, silty, fine SAND some
RS, 2 7 organic debris, maist.
v, v i
— 4 — <V ¢V g 8 %
LRV 8 Olive brown, medium dense, silty, fine SAND, saturated.
N YRy 3 o BRICK and WOOD fragments (FILL).
- B < VA< Vlc 8
A llfz) Wood fragments.
T ;p ey 4 5 BRICK and CONCRETE fragments (FiLL), pinesol like odor.
L 8 — ARAR: 28
LR VRN 15 WOOD fragments (FILL).
L . <’¢’ 9 5 7
10 v Y
- ——y < < L4
LRV Ry 13 WOOD fragments and CLAY (FILL).
3 7 (h A<b 29 B "g
N N v
- 12 AN 13
Boring terminated and abandoned at 12 feet.
) h
L 14
16 —
- 18 —
~ 20 -
- i
L 20 |
- 24
10/02/1897 lithmep—jangs Page: 1 of 1
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FLUOR DANIEL GTI g

Project Geotechnical Borings

Location Cathoun Park

Orilling Log
GT—-01A

See Site Map

Owner City of Charlesion South Cerolina For Bering Location

Proi. No. 010030790-02]

Surface Elev.
Top of Casing

Screen: Dia Length

Total Hole Depth 82 ft.
water Level Initial 4 fL.

Diameter 22, to 4 in.
Static

COMMENTS:

Type/Size

Casing: Dia 8.in. and 4 in. ength 15 ft. and 58 ft.

Fil Materiat

Orill Co. A. Simmons Drilfng
Driler M. Armstrong | og By £. Fox

Method Mud Rotary

Type Schedule 40 FYC
Rig/Core GP=1000

Date 08/20/97  permit #

Checked By C. Wingerd License No.
o2, 4
Lo~ Lo = 1] v [} : . .
£z Well e § AL Description
8= Completion agl & 5 8 [22]a (Color, Texture, Structure)
S 5= Jo-G Trace < 03, Lillle 0K fo 20X, Sone 20X 1o 35X, And 35X to 50%
o = 5
L ~2
- 0 A — : . e
L LY | A Moderate yellowish brown, loose, fine to medium SAND, some
- E |EARAR & | g S silt, trace gravel, maist.
|
- 2 - :l(v_\v(v_\v(; < 10
L v 10 .
v A4
- aS | SRV § 2 3 f_”“ Brawnish black, wood fragments, moist.
L 4 T lf<v . ":< 4 3 He=y ¥ — : :
:,rv‘\, NV 2 \_Light clive gray, loase, fine SAND, damp.
i ] ;r N N 3 3 Brownish black, sandy peat, damp to maist.
- — AR AR < 4
6 ‘vl‘ _\V r AV P 2 1)
A - < "A< "_\<\ 4 4 HI oS Gray, very loose, clayey, fine to coarse SAND and
{,va Y 1 - . GRAVEL, saturated, slight pinesol-like odor.
- 8 :,. -\:,. ‘:f < ! Gray, very soft CLAY, wet.
v,V
L - < < < <
t«"v"v PVAV R 5 WH /
~ 10 < < s /
i N :’< v_\v< v.\v< ; /
N ¥ bv v hv vF . /
— 12 — | < R ¢
] /
5 - [ < _\< _\< § /
L 4 bv N hv vF /
14 — s‘ NP
v hv v rv v /
- 7 L< J< .\< J / I
9 "\-,v " YH / Dark greenish gray (5GY4/1), very soft CLAY, trace shell
L 186 — (R <4l 8 WH / fragments, wet, H2S (rotton egg-like) odor.
LI § /
- - £< VJ< VA< { /
r L}
SEEES I KRR | /
i ] N -,,("v v(hv v< N /
33 N 3 » R
20~ <]l 7
:;l r Av r Av t /12"
- . < VA< VA< b 7
} PR § Nre
_22—' k[V(vA<v.\<L /
v Pv v r\’ v /
< < <
- - !
y ‘V rv-‘\l rvAV \
L 24 - <V ¢’ ¢ /__

10/02/1897 lithmcp-jenss

Page: 1of 3
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Project Geotechnical Borings

Location Lathoun Park

o
x
po d
[14)
=

Orilling Log

City of Charleston, South Carolna

Proi. No. 010030790-02

GT—-01A

oz x|, a
L~ 3 - ) — [es] i i
£ Well of{ o § : 595 Description
a- Completion jagll @ 7 § |[[93n (Colar, Texture, Structure)
(‘g o T fo 8 Trace < 0%, Little 0% to 20%, Sone 20% o 35X, And 35X lo 50%
m »® >
04 ] ~
NENSE 7
v v
- 4 1 <h"_\<h"_\< { / No shell fragments, some organic debris at 25 teet.
v v vy
v¥yv
-~ — < < <
26 N .xv N AV 3 8 ¥R
. - IARAR
[N A ~ pg &
28 AN |
- - £ v < v £
IS .\V IS Av ;
L 30 — <vV eV -
Pt VR
L - ¢V eV <
PR ] WR
v v N
- 32 — <Y <V
LSRN «
R - AR AR -
¢ S «
- 34 - <V eV
PVE VR
L - < VA< VA‘ \
Vv VR
\'% v
— 36 B¢ < 5%k 0 W
Y Vr\ v Iy
B A <V <V /
P\,AV rv.\v : /
- — < < <
38 A /
L . <r~v"<r~vl< { /
40 - % ":< V;<: /
"v v "v v 2 M. Dark greenish gray (5GY4/1), very loose, fine SAND, some
- . RRERREY { " 3. clay, saturated.
I\VVI‘VV‘ 2
— 42 =1 <h ":I* N\ 4
VeV
i 7] TN SO
a4 [l<vi<vd]
r -\V r -\v t :
| | CRRRR: |
N "vv "vv . T Medium gray, medium dense, fine to medium SAND, some fine
- 46 — <|~ fh N ! 12 o . gravel, trace coarse sand.
L = \L< v} v}: 'lg
L ¢ S
- 48 - <A s
‘ FVVJV":
< < .
\ rvAv PVA\I \
-~ 50 — s<,~A<,.-\<. > : = " Py
vV VR 3 7 Dark greenish gray (5GY4/1), medium stiff, fine SAND and
- Y TR | 13 4 };// CLAY.
YL YR 8 / - -
L eo | [[evev 2 / [\ Dark greenish gray (5GY4/1), laoss, clayey, fine SAND.
L) i // Dark greenish gray (56Y4/1), medium stiff, CLAY and fine
L = I SN | / SAND, some shell fragments.
v V\J V\I Y /
- 54 ‘<r~‘<r~*<‘ /
vy vyl 94
< <
- - AY A —Ar —1 " -
4y V(PV V(i 2 g/// Dark greenish gray (5GY4/1), soft, siity CLAY, some sand
' . .
- 56 — < 14 2 — and shell fragments, slightly plastic, wet.
10/02/1997 lithmep—janss Page: 2 of 3
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Project Geotechnical Borings

Location .Cathoun Park

Owner

Drilling Log

GT-01A

Ciiv of Charleston, South Carolina

Proj. No. 010030790-02

a2 a
£ == S v |2 |mo ipti
£2 Well. H § z 203 Description
_ Completion cafl g ;8 [[93fla (Color, Texture, Structure)
@] E -4 Q
a o O & Trace < 0%, Litlle 10X to 20%, Sone 20% o 32X, And 35X to 50X
N o » S5
e | Fog
L - <V <V« 5
AT
: :l hv \ hv v /
- 58 4 WV Ve
AN 7
| i < vf vA< /
URVEANE /
— 80 — ARAR - -
NEVR Y 2 Dark greenish gray (5G4/1), very sofi, silty CLAY, trace
s i ARAK: 5 ! plant fragments.
v vty 2 /
L 52 - < VA< VA< 3 /
vV /
- - 4 < 4]
A A
RN /
~- 64 — < V_‘< V_\< /
VLMY /
N 4 < V< v;‘ /
R 3 No recavery
- 66 < aC a9 18 3
AN 4
L 4 CRCM 8
v VY /
e p— < < L
68 VR VR /
| ) < v-‘< v /
ra R
v v v
70+ [« Vi< Vs /] . :
Vv va 3 Dark greenish gray (5G4/1), loose, sity, fine SAND, trace
3 4 < Vi< 7\ d 3 shell fragments, saturated.
L v 5 -
- 72 — AR 7
N hV v hv v
- - < < g
b » A r A
NRVEANTY
— 74 — CARAR
v hV v hV v
B n l< .\< A<
vhvv"vv 2
. __ <V ¢V 4
78 VR 18 g
| R <V <V d 8
L
78 - I ARAR:
A
i i <V« V)c
v VR
80 - <r~ 3<|~ K : : : _ :
Vv Y 3 Moderate olive brown, medium stifi, SILT and fine SAND,
| ] <V<'q 4 slightly plastic.
PP 18
AV 5
- 82 1 < < <] [e] | -
poring terminated at 82 feet.
-84
L 86 —
88 —

10/02/1997 fithmcp—jansSs
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FLUCR DANIEL GTI §

Project GeotTechnical Borings
Location Lalhoun Park

Owner Citv of Charlesion South Carofna

Drilling Log
‘ GT-02

See Site Msp
For Boring Location

Froj. No. .010030790-02

Surface Elev. Total Hole Depth 97 £t COMMENTS:
Top of Casing Water Level Initial 2ff __ Static
Screen: Dia Length Type/Size

Diameter 2. lo 4.in.

Casing: Dia £.in. and 4 in. ength 19 ft. and 62 ft.

Type Scheduie 40 PYC

Fill Material _
Orill Co. 8. _Simmons Driling Method Mud Rotary

Rig/Core CP=1000

Date 08/i2/97 _ permit #

Driler M._Armstrong | og By E. Fox

Checked By C. Wingerd License No.
o = > @
£~ = 58 (g (| Description
as wel  JoR) 2 8 3 15910
a- Completion acall & 5 8 (== % (Caolor, Texture, Structure)
(‘l‘]’ ‘% : o g Trace < 0%, Little 0X to 20%, Sone 20% fo 35X, And 35% {0 50%
I =
- 0 — . . .
rv " bv v Moderate yellowish brown and dark alive gray, loose, fine
L . RAR ! to medium SAND, some silt and fine gravel, brick fragments,
5 '"v V;v v o maist.
- — £
r«\/-‘V ~ 3, 5 Srownish black to dark grayish brown, loase, fine to medium
L - . frvf , Sosg” SAND, some silt, saturated.
L 4 — vy vy Wood in shoe.
rvi, Piﬁ" 2 No Recovery, still getting wood in return water.
B N N A<P 2 3 ;
5 vev 8
rv v rv v 3 M Dark yellawish brown, very loose, fine SAND, some silt.
B | N 4 2l Diive black, sandy PEAT. -
8 r"_\<‘_";< 14 Dark gray, very soft CLAY, some silt.
vty 112"
v v
i i Ty 5 e x
L {0 < Vl< v_‘< |
e 172"
Y | AN ’
3RS, 8 e -
L 12 VA< v-‘< A
MUY inz:
- . ! v.\< v.x< 7 ! /
Yy ! Shell fragments at 13.5 feet.
— 14 — < Vi< Vi< i _/
RYRY 12" /
- - “< .\< g '
rVES 72"
16 — V_\< VJ< _/
[, N o
B | A ;é
Pl et & 724"
18 - Jf< %
N 8
- = v;‘ v;‘ /
r v Ly v /
—20 4 e £4]
B PV // Dark greenish gray (5GY4/1), very soii, fine SAND and
i R AR 0 W / CLAY, some shell fragments, saiurated, 525 (rotion
59 vy vy / egg-like) ador.
B | . PvA" P\«A" %
i i SRR 4
g rv{, rv{, /
24 - <7<’ ¢ Z

10/02/1997 lithmep~janss
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FLUOR DANIEL Gﬂ§

Proiect GeotTechnical Borings

Location Cathoun Park

Drilling Log
GT—-02

City of Charieston. South Carofina
Proj. No. 010030790-02

10/02/1897 lithmcp~jansds

225 e |2
Lo~ -~ = o . .
=2 Well HIE § 2 5o 3 Description
8- Completion Haafl 2 5 & 92« (Color, Texture, Structurs)
8 5 x oG Trace < 10%, Litlle 0% fo 202, Sone 20% fo 3%, And 33% 1o 50%
o ow g
— 24 NSEWSEN !
v v
- - < v < v <
r LR Dark greenish gray (5GY4/1), very soft CLAY, some large
- 26 — < V_\< VJ< \ sheil fragments, wet, odor.
P vE VR
| vLv
1 n .\:h A: !
L 28 — PAR A J
r -\\I & -\v E
o -~ < VA< v.\<5
r [
L 30 [fevievd]
» -\V ~ A\I :
s 4 < VA< V_‘< {
IEPH B ARRY |
r -‘V r -\V :
L 4 ¢V eV
r -\‘J r A\I :
| 34 ] <VeVe
LI «
L - < VA< VA< {
Ve «
L 36 < < VAV< V:< |
DT ¢
R N < VA< V)( \
N »
38 - < ":< ":<
[y \lr v :
- - < V)< V3< {
*vEVR -
SR B CRRAR | ‘
L Y|4 Dark greenish gray (5GY4/1), very soft, CLAY, some fine
! S SRR | 3|1l \ sand, trace shell fragments.
| 40 v vy ? / Dark greenish gray {5G4/1), soft, fine SAND and CLAY,
SN / saturated.
< < < 4
i T A & /
L a4 [[<vi<vd] /
R « S/
3 1 < v;‘ v.\< 3 /
4 ;v":v vh | / Dark greenish gray (5G4/1), very loose, clayey, fine SAND.
- 48 — IR, 1 /
: R
B 2\
b AV Ly A\l : / /-
48 ] <V eV
S %
| | AR /
L | /
50 s 7% . . -
VRVER] 5 / Dark greenish gray (5G4/1), medium densg, clayey, fine
S | CARAK | : / SAND, little clay.
vy vy /
| 52 - <y~ -\<|~ A< | 7 /
v vy /
<
= =1 B e
Ry rv-\"' ¥ /
| 54 | <P "<P K { /
viLvH /.
i < V_\< V_\< %
i IR i 3 L Dark greenish gray (5GY4/1), s0it, fine SAND and CLAY.
— 56 — s 2 Dark greenish gray (5GY4/1), soft, SILTY and CLAY, trace
fine (A'\f_"' qh‘gM pjadir‘ityfmnid, Yo WaYalald

Page: 2 of 4
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Drilling Log
nuonbulncﬂg GT-02
Project GeatTechnical Borings Owner City of Charleston South Carofina
Location Calhoun Park Proj. No. .010030790-02
o > > 4
o —_ - € g o o . .
£3 Well of| 2 5 s |52l Oescription
&- Completion _aafl 8 5 & |[92] o (Color, Texture, Structure)
S2%1° 12 Trace < 1%, Little 10X to 20%, Sone 20% to 3, And 35X fo 502
=)
— 56 b A2 17 2
| NIV v v v v 4
i 1 SRERREY |
NEV hV v "v v
B 58 | SRR |
§ YL N
L . IARAR
R, FVAV "v'\v g
— 60 “<r~A<r~-‘<“ 2
NIV v v
i 4 ANEM | 2
ey, 18 3
NEV v v j
L. 52 | W« VA< V_‘c 4
b RN
- — ‘< A< _\<
vh by
L 64 < V_\< V_\<
Wiy
v v
¥ 7 SN i i
v VR 2 Dark greenish gray (5G4/1), stiff, sandy CLAY, wet.
pcach [ AR I8 ! Dark greenish gray (5G64/1), medium dense, clayey, fine to
i | AR o coarse SAND and SHELL FRAGMENTS, saturated.
68 NV PV-\V rv{,d Dagk greenish gray (564/1), stiff, silty CLAY, trace sand,
- - <V < we
Y [ A ~ A =t
N v
5 . < V_‘< v:<
vV Y
- 70 — < VA< v_\c
AN 1 Dark greenish gray (5G4/1), soft, CLAY and fine SAND,
- . *<r~ 340 20 2 trace shell fragments, saturaied.
= 72 — v< V_\v< V:< ;
v r v r v
- - < v < v Le
A
A hV v r‘v-\\l
L 74 | < Tye ¥ d
N r v r v
| . < VA< VJ(
vV YN Dark greenish gray (5G4/1), loose, fine SAND, some clay.
= - ¢V ¢V g 3
78 t/h Avh A\/ 2 3
! S I AR 13 Moderate olive brown (5Y4/4), fine SAND, some silt, wet.
N v v
v,V
78
i 4 <Y eV d
v FVA\I "v'\v
ST N CRRRR e e et et
R 8 Moderate olive brown (5Y4/4), medium dense, fine SAND
- - |<r N 22 5 and SILT, wet.
vy '"v v 8
| 82 ] <P 3<r _)< 13
N v v v v
<’ <’ d
B 1 r 3 r 3
MNvyvY
—84—‘ ‘<r A<P N
v v v v v
- - <r~ A<r N
VY 2
B 86 N VN Av " A\l 23 g
A\ v
R i < N _\c 5
TRV
\' v
_ 88 _ < " . < "4 I
10/02A1997 lithmco-janss Page: 3 of 4
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FLUOR DANIEL GTI Q

Project .GeotTechnical Borings

Location Cafhoun Park

Owner

Orilling LOg

City of Crarleston South Cargbna
Proi. No. 00030790-02

o > > “
o ~ll = € B o ‘3 . .
=3 Well ot | o é : 129l 3 Description
8- Completion cal & 3 ﬁ ] 7 (Color, Texture, Structure) -
a2 e’ § Trace < 10X, Litlle 105 to 20X, Sone 20% lo 35X, And 33% fo 50%
L 88 ] . |
hY BY - .
VYRV Maderate alive brawn (5Y4/4), medium dense, fine SAND
i 7 SN and SILT, wet.
~90 < V¢ Vg
A A
vh vty 2
- ] ‘:;‘,j’f 24 3
Lgo ) Mvivy ;
:J N A\I r Av
R - < V_‘< VA<
VAEAN
94 - < ' eV 4
VR VR
R i < V_‘< "A<
VN 2
v v
- 98 - < ¥ie ¥ 25 2
SRV N 2
L - ALY, 41
08 Baring terminated at 97 feet.
—100—
—102—
104
106
—108—
— 110 —
— 112 -
=14 = r
— 116
L .
J
— 118 —
—120—

10/02/1897 lithmep~janss
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FLUOR DANIEL Gﬂg

Project Geotechnical Borings

Drilling Log
oT-03

See Site Map

. ) l .
Owner City of Charleston South Carofina For Boring Location

Location Calhoun Park

Proj. No. 010030790-02

.
s

Diameier 22.in._to 4 in.

Surface Elev. Total Hole Depth 77 ft. COMMENTS:
. Top of Casing Water Level Initial 4 ff. Static

Screen: Dia Length Type/Size

Casing: Dia 8.n. and 4 in._ ength 15 ft. and 62 ft. Type Schedule 40 FVC

Fill Material Rig/Core GP-1000

Oritt Co. A._Smmons Driling

Method Mud Rotary

' Driller M. Armstrong Log By E. Fox Date 08/20/97 Permit #
Checked By C. Wingerd License.No.
a Q3> a
— —_ el [} o o . .
l 5&:__- Well of | o g 2 (5305 Description
a- Completion oo ‘El : 0 [P« (Color, Texture, Structure)
' a2 l° § Trace < X, Liltle 0% to 20%, Sone 20 to 385, And 35% fo 50X
- - _2 —
4 o -
I .- A . .
SM Dark yellowish orange to moderste yeliowish brown, loose,
- - . i g fine SAND, some medium sand and silt, moist.
— 2 4t
10 plio-—
L . 2 13 g\'.,>\.;, Light gray CONCRETE, severely weathered.
_ 4 A
[ L 4 - (Hes 1o
l i ég" Dark olive gray, very soft, gravelly CLAY, some sand and
- . 3 » 1 L{‘{; wood fragments, saturated, sheen, odor.
. o
L - 6 — : 16 .
Vil | (Ve Dark alive gray, very soft, sandy CLAY, some organic plant
- 4 4 Vi matter, saturated, sheen, odor.
.i — 8 — 2| %
10 -
l - L2 -
. - A
o[-
I i Dark greenish gray (5GY4/1), very soft CLAY, trace fine
' - 16 — 5 WH sand, wet, no sheen or odor.
i — 18 —
= -~ 20 — . —
Dark greenish gray (5GY4/1), very soii, fine SAND and
L 4 8 WH CLAY, wet.
L DD
L 24 -
' 10/02/1897 lithmep—janss Page: tof 3




}

¥

"3

G G N N an. Em 0N e, . . .

FLUOR DANIEL GTI §

Orilling Log

GT-03

Project Geotechnical Borings Owner Citv of Charleston, South Carofina
Location Cathoun Park Proj. No. 010030790-02
a > > a
—_ — [3) . .
5‘1: el oEl = 3 g Lo 8 Description
~— . — " O
8- Completion call 2 3 E ES 0 (Colar, Texture, Structura)
S 2a° a Trace < DX, Little 0% 1o 20X, Sone 20% {0 355, And 35X lo 50X
2
- 24 — - .
r3 2 H [/ /
vY v v N 4 /‘
5 - < < < 7
RN « 1MV Dark greenish gray (5GY4/1), very soft CLAY, some large
L 26 — < V;‘ Vl< 7 [ shell fragments, trace sand.
] ¢ !
- - RRAR | i /
8 FV v hv v N /
- 28 — <r~ A:b 3N /
v Iy
] 4 eV eV o /
RN ! /
v vIN
L 30 — < VA< V_‘<L .
LR Dark greenish gray (5GY4/1), very soft CLAY, wet.
R 4 <Y eV 8 WH/18"
L F
L 32 < VA< "A<L 1
ryT
K 4 AMAM |
'"v"v rvAv X
- 34 <r ‘<r R\
L vevdl
Ry Py
VI § WH/12"
L 36 — "A< VA< \ 9 /
§ Pt 12" /
v v
v v
B i IS A:r .\: 3y /
vy vl
— — < <
il I YEYEY %
- = VA< VA< b /
l~V v FV M | /
TS | CRRAR | 7 .
vV YR WH / Dark greenish gray (5GY4/1), very soft, CLAY, trace
- . RN | o Ve / organic debries.
v v
v v
- 42 AR | WH /
» b
! i vievdl /
r«v{, hv{, ' - /
L 44 — :h _\:b <A /
N v
1 YA | 14 M/ Dark greenish gray (5GY4/1), very looss, clayey, fineg
= 46 = A s< A< _\<* i 8 / SAND, saturated.
8 SR & 5 A/
e = h] A< v.\< v.\< b 3 /
NEV Ly v r vy / /.
<V eV
...48— vah.lvh.lvr: /
\'%4 v /.
s B \ 5’" .\:P .\:L /
Ny N . .
"50— u<VA<VA<
! NS + 5\ / Greenish gray (5G8/1), medium dense, clayey, fine SAND.
- ~ A ;‘P .\<r M i2 8 /
VRS \ i/
—52— < AR 19 /
N V<PV V(f“v V< N /
- - 3 oy
:‘vr\,-\v"vv: S
_54_ “< A< -\<L
NEV r Y r v N /.
o -1 b s< VA< vl< b, . /
VYV YR 8 g A Graenish gray (5G6/1), loose, fine to ccarse SAND, some
- 56 — < < 8 3 4 QL4 gravel,
Nark Arepnish oray J‘RGVAM,], medium giitt fing GAND nd

10/02/1897 ithmcp-janss
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FLUOR DANIEL GT] g

Project Geotechnical Borings
Location Cathoun Park

Drilling Log

GT-04

See Site Map

Owner City of Charleston South Carolina

For Boring Location
Proi: No. 010030790-02]

Surface Elev.

Total Hole Depth 97 £t

Static

Diameter 2. to 4 in.

COMMENTS:

Top of Casing Water Level Initial 15 f¢.
Screen: Dia Length

Type/Size

Casing: Dia 8.in. and 4 in. ength 15 ft. and 62 ft.

Fill Material
Drit Co. A. Simmons Criling

Method Mud Rotary

Type Sched. 40 PYC
Rig/Core GP=1000

Driller M. Armstrong Log By £. Fox Date 08/2i/97 _ Permit #
Checked By .C. Wingerd License No.
oz |, 4 N
—_ ~1 o ] i
£2 Well of| v é > |53l 5 Description
8" Completion aQ g e a 935 ¢ (Colar, Texture, Structure)
(‘g oz flo 8 Trace < BX, Little 0X to 20X, Sone 20X to 35X, And 35X to 50X

L -2
- 0 - 2MLL Derk yellowish brown, loose, fine SAND and SILT, maist to
+ . | ; 1 v saturated, sheen, odor.
L 2 - o L , .

8 'd% Dark olive brown, loase, fine to coarse GRAVEL, some
L - > 4l 25 coarse sand, tarry, sheen, ador.

31jho0

] Moo

- 3 2' .4 Dark olive brown, loase, fine to coarse GRAVEL, some
5 — L 29 coarse sand and woad chips, some tar, sheen, odor.

IRy

4 2N Olive gray, loose, fine to coarse SAND, some fine to medium
~ 8 — ! 7 \ gravel, sheen, odor.
L 4 5 WH / Olive gray, medium stiff CLAY, wet, odor.
10 g
— {2 - é
|14 - Z
S 7 . .
/ Grayish dlive, very saft CLAY, H2S (ratten egg-like) odor.
- 16 — 8 W 44
L. 18 — % -
~ 20 / — .
Grayish olive, very soft CLAY, some fine sand, odor.

5 7 7 WH
- 22 — %
24 — 4

10/02/1997 lithmecp-1an$s

Page: 1ot 4




.t

1 ' i
Gl BN GNN- D N oW

AN NED: . e

- e o i o,

Orilling Log
FLUOR DANIEL Gﬂg GT-04
Project Geotechnical Borings Owner City of Charleston South Carofina
Location Calthoun Park Proj. No. 010030730-02
o > > a
£~ zllT s 8 e fs Description
as Well o0& 2 3 & &3O
a- Completion aafl & 5 o 93] (Color, Texture, Structure)
S2elela Trace < 0%, Uttle 0% to 20X, Sone 20% 1o 35, And 35X 1o 50%
]
R Rm: 7
- — < VA< v < / .
DR « / Dark greenish gray (5GY4/1), very saft CLAY, trace roots
L 26 <;~v3<r~vl< \ 8 WH / and shell fragments, faint hydrocarbon odar.
v v N
- - IARARS /
I~V.“' r‘VA" : /
28 - <vV<¢eV«
IS 3 N 3N
| i vl"< v;’<: /
r v'“ v /
ALY
- 30 — R “<r~ Ryt /
S vevy
AT, AN e} WH
URVILNEYE | /
- 32 — rv“<|~v3< { /
L vievd /
A 3 N
rv v PV v /
-34S /
- - v < v <
A AN
L ¢
~ 36 r ":r .\: h 10 WH /
- - v < v <| |
Y Av e Av t /
v v
B 38 - 'S “:F .x< N %
v
- - v < v < | /
Y |
40 Vv %
— - < <
N | WH/Z" /
5 - < <
DR « L 1
L 42 v_‘< V_\< 2 Ui / - -
R « Greenish gray (5GY6/1), very loase, fine SAND, same clay,
N i MRRR S saturated.
N Vh v
vy
ST | AR |
[ [
AM |
i - s - - -
45 hv“:v-\"( 1 1M/ Grzenish gray (5G6/1), stiff, sandy CLAY.
= - 3 .
A3 H 12 L— - -
VYV 8 Greenish gray (5G6/1), medium dense, fine SAND, some
- . R 8 clay.
vVy v
— 48 - IS ":P A< !
v N
v < v <
o =1 r\,.\v l}/.\V :.
—50-— IR |
AN 3 M ark greenish gray (5GY4/1), medium danse, fine SAND,
- . IS | 3 2. . {race clay, odor.
Y vH 7 -
| ] < < 23 e
> o =
o -4 3 A BN
|y r RN
vv( v v( N S
—54— R
vy vih
- - ARy - - : :
’v v ’v v g E o Olive gray, medium dense, fine to coarse SAND, some fine
< < - e
- 56 A LN 14 12 grsvel.
10/02/1887 lithmep—)anss Page: 2 of 4
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Orilling Log
n.uonoumc‘ng GT-04
Project Geotechnical Borings Owner City of Charleston. South Caroling
Location Caéthoun Park Proj. No. 010030790-02
o > a
£~ =1z s 8|2 |is Description
5= well oille 3 3 |&9o
8 Completion Za g 3 2 |23 v (Colar, Texture, Structure)
(‘g % 5 o § Trace < 10X, Little 0% to 20%, Sone 20X o 3%, Aad 325 {o 50X
56 x N 14 v/
\4 v v VV -
L 4 ¢¥V ¢V« shp.. -
b AY A .
VR vy e
- 58 — ¢ VeV
MRV
L - < VA< VA<
v hv v hv v
- 80 — CRARAR - -
N3, 2 M Dark greenish gray (5G4/1), soft, sitty CLAY, trace sand
L . ‘<rv-‘<r~v3< 5 g ,:,: and snell fragments, slight plasticity, maist, no odor.
N v
- 62 ] <V ¢ VV< 5 II 'I
3 A By [IN1]
N bv v hv v ] : | : "
- — £ < &
T it
N v
- 54 — <VA<V:< :I:I
Leyry i |
3 7 L< VA< VA< : : : !
VR VR Y 3 MEPLE Dark greenish gray (5G4/1), soft, silty CLAY, some shell
- 66 — <5<, 8 18 2 (i fragments.
| A4 Pevivy 3 e Dark greenish gray (5G4/1), very soft, silty, fine SAND,
¢ '“vAv PVAV saturated.
- 88 - SRECRIR
LRV Y
B _ < VA< VAd
N
Vi v v v v
70 - <« ¢V g
B EJrv-\‘l rviv 2
r 1 1<,. .\<,. 29 17 4
5 ; -
72 :'< V:< V;c 7 L Dark greenish gray (5G4/1), medium dense, clayey SILT,
_ v h vy \ some fine sand stringers, skight plasticity, moist.
= - < V-\< v_\( |
NV Y 1
— 74 — NN !
N v v v v I
n <Y e¢e¥ d .
vV hviv hvi\l 2 )
L 1 < < Le 2
76 TN 18 p ]
<V <V d g LI
B T b B r 3 |
7 AN !
— 8 = A .\V r .xv |
N FV v "V v |
— 80 <. a9 . .
VRN | Dark greenish gray {5G4/1), loose, sity, fine SAND, some
= - NN 19 g shelt fragments, trace medium sand, saturated.
N v v v v
- 82 ] <;~ A<p A< -~ 8
N v v v v
< < <
- -1 RY 3
VILRVEN
<Y<V {
-84 LR
| R < VA< \'_\< |
VAR 5 Moderate alive brown (5Y4/4), medium siiff, SILT, some
L 86 — <7< S 5 sand, slight plasticity, wet
) 20 Rl ' :
v< vy v 5
i i RS 8
Y FV v h\/ v
- 88 . < " <4

10/02/1997 lithmeo—janss Page: 3 of 4
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Drilling Log
FlUORDAHIﬂGTIQ o GT-04
Project Geotechnical Borings Owner City of Charieston. South Carofna
Location C&houn Park : Froj. No. 010030790-02
Q32 @
£~ -~ § o |2 ] i b
£3 Well of| o é : |53l Description
3- Completion faafl 8 5 & [ (Color, Texture, Structure)
g 2ule § Trace < 0%, Little 0% lo 20X, Some 20X fo 35X, And 35% fo 50%
— 88+ NN . .
9 "v v "v v Mcdereate olive brown (5Y4/4), medium stiff, SILT, some
- . < Ty 9 sand, slight plasticity, wet.
VR VR
L 00 — <V eV a
W 8
N v v
L - IARAR: 15
AT.a 21
VRl 20
- g2 IARAR: 21
M
N VV vv
L . <Y ¢V g
PR
v v\l v\l
Q4 - I RRAR:
v VR
- - ‘< _\( A<
AN 3
- 06 < V<7 9 22 4
YRR 3
5 _ veVd 7
Baring terminated at 97 feet.
- 98 -
—100-
102
~104
-106—
—108—
— 110 —
- 12
114 - .
— 116
— 118 -
—120-
10/02/1897 lithmep—janas Page: 4 of 4
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Drilling Log

FLUOR DANIEL Gﬂg

Project Geotechnical Sorings

Owner City of Charleston. South Carolina

GT-05

Se2 Site Mep

Location Calhoun Park

For Boring Location
Proj. No. 010030790-027 9

Surface Elev. - Total Hole Depth 82 ft
Top of Casing water Level Initial 2t

Screen: Dia Length
Casing: Dia 8.n. and 4 in. ength 15 ft. and 63 ft.

Diameter 22into 4 in.
Static
Type/Size
Type Schedule 40 PVC

COMMENTS:

Fill Material
Orill Co. B._Simmons Driling

Method Mud Rotary

Rig/Core GP=1000

Driler M. Armstrong Log By £. Fox Date 08/21/97  Permit #
Checked By C. Wingerd License No.
o322 2
—_ -~ = o o o . .
5: Well ok | o § M E Description
a- Completion faalf 8 5 § 93]« (Color, Texture, Structure)
g8 oo |13 Trace < 0%, Liltle DX to 208, Sane 20X to 35X, And 35X to 50%
o R 5

2 Moderate yeligwish brown, loose, siliy, fine SAND, some

i 3 clay, maist.
4 Y
3 Olive black, loase, silty, fine to coarse SAND and fine

5 3 GRAVEL, saturated, tarry, sheen, odor.
4
2
3MLa

3 g - —. Dark olive gray, loose, fine SAND, trace silt, ador, sheen.
3 l: Olive gray, medium dense, silty CLAY, trace fine sand, moist,
5 odor.

4 4 Dark olive gray, loose, clayey, fine to medium SAND, some
2 brick fragments, saturated, slight sheen, adar.
1 \ Dark clive gray, medium stiff, sandy CLAY, wet, ador.

5 mz,! Dark olive gray, very soft CLAY, wet, odor.

Oiive gray (5Y3/2), very saft CLAY, trace sand and shell
5 WH fragments, wet, H2S (rotten egg-fike) odor.
7 WH

10/02/1887 lithmep=janss
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Drilling Log

GT-05

City of Ci2rieston. South Carofinad

Project Geotechnical Borings Owner
Location Cathoun Park Proj. No. 010030790~-02
Q > 2 4
Lo ~ft= S o ||© o : .
£2 Well of | o § 5 I29l5 Description
a- Completion jaafl 2 3 @ (23] (Colar, Texture, Structure)
S 25l° § race < 10, Little 10X to 20%, Sone 20% to 35, And 35X to 50X
— 24 RN
Y 7
L - v < v < /
TR « / Dk greenish gray (6GY4/1), very soft CLAY, trace shell
- 26 — VA< "A< 8 WH / fragments, odor.
"v v "'v vH /
= 4 <
] DN «
- 28 - AR ! /
RIS § /
V.,V
B T / -
v v
— 30 SRR | / No shell fragments at 30 feet.
L vievy
. W 9 WH
— 32 - VeV
L ©
s . VeV
A A B
| 3a VeV
"v'\v '"vAv ' -
o N NI : :
MYV 172" Dark greenish gray (5GY4/1), very soft CLAY, trace fine
— 36 — AR | 10 sand and organic material
vt VR Vire
i - VA< V-‘< {
N E
|38 | vevd
& Vh vV N
- - v < v <
r l‘l r AV t
L 40— AR |
"v v '“v v 2 Brawnish gray, very soft, sandy CLAY, some organic
N i R -‘<r~ K | " 3 material.
40 ] vi vyl sz Dk greenish gray (5G4/1), very soft, fine SAND and
hvl" hvl‘ p CLAY, trace roots.
< <
3 . RO -
LMY §
v,V
R I SR |
vevdl
i 7 A «
N 5
SR Y CRARE | 4
DRV 12 2
i ] VeVie 2
r A'l r -‘\I :
- 48 s
v vyl
i } LSRPL +
VeV -
- 50 <<l . :
AT | 2 MY/ Dark greenish gray (5G4/1), medium dense CLAY.
- 7 R ¢ 13 3N Dark greenish gray (564/1), medium siiti, fine SAND and
52 VA< VA< { 18 CLAY.
B L ¢ Olive gray (5Y4/1), loose, fine SAND, some clay, saturated.
- - FRRN { o
Pyt o
54 vy v Yl
— ] PVA\I PVAV :
< < S
- — A 3N
"v vl M\ 8 E Dark greenish gray (5G4/1), dense, fine to coarse SAND,
- 56 - < 14 13 some fine gravel, slight oily sheen, oily coating on bottom
' 0.2 feet of sample, odar.

10/02/887 lithmeo=janss
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Project Geotechnical Borings

Location .Calthoun Park

Drilling Log

City of Charieston. South Carolina
Proj. No. 01003079002

Q32 a
‘253 el DE E 5 g %—‘10 s Description
e Completion Y g ;’ b E_OL 0 (Color, Texture, Structure)
g o c jo |9 Trace < 0%, Lillle 0% o 20%, Sone 20X to I, And 35X lo 50%
o R 3

~- 56 4 g

N 32 o
58 il

3
] ;
L 60 —

q 3 Dark greenish gray (5G4/1), medium stiff, silty CLAY, some
L - { 3 shell fragments, slight plasticity, wet, trace staining and

x 8 odor from 60 to 61 feet. )
- 62 — { 8

'
54 -
C T 2 Dark greenish gray (5G4/1), medium stiff, sandy CLAY,
L 66 = g 7, grading to clayey, fine SAND, wet, no aodor or staining.
L - sy /
- 68 — / : / :
70 — //

2 V Dark greenish gray (564/1), medium stiff CLAY, some fine
L N 4 [ ~ sand.
170 B || Dark greenish gray (564/1), loase, fine SAND, some clay,
o trace shell fragments, saturated.
74—
i i 3 Z 7 Dark greenish gray (5G4/1), medium dense CLAY and fine
- 76 — 3 / SAND, wet.
L . 5 /
| 78 - ;?
| 80- /?
2 M- Mcderate olive brown (5Y4/4), stiff, sandy SILT, slight
L _ ; 11 plasticity, wet.
82 s LtL . .
Boring terminated at 82 feet.

L 84 —
L 86 —
L 88 —

10/02N1897 lithmep—-janss
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Project Geotechnical Sorngs

Drilling Log
CGT-086

Owner City of Charleston, South Carolina See Site Map

Location Lalhoun Park

For Boring Location
Proj. No. 210030790-02

Surface Elev. ___ -
Top of Casing

Screen: Dia Length

Total Hole Depth 92 ft.
Water Level Initial 2 ft.

Diameter i2.0. to 4 in.
Static
Type/Siz2

COMMENTS:

Casing: Dia 2 & and 4.in. ength 5 ft. and 57 ft.

Type Schedule. 40 PVC

Fil Material

Rig/Core £P=1000

Drill Co. A._Simmons Driling
Oriller M. Armstrong Log By £. Fox

Method Mud Rotary

Date 08/20/97 _ permit #

Checked By C. Wingerd License No.
a2 a
£~ Ils 5 9L |la Description
o= Well o5l 2 8 3 1590
a- Completion Haall & 5 g {93 a (Color, Texture, Structure)
8 2 ;': o § Trace < 10X, Litile 10X o 20X, Sone 20% to 35X, And 35% fo 50%
- -
4 Moderate brown to dark yellowish arange, laose, SAND and
{ C | 3 \ SILT, maist. ’
’ | 3 Otive black, loose, fine SAND, some silt, moist, coal tar-like
] 8 2\ odar, oily coating.
q 2 7 Saturated.
. 8
q 8
7 Olive gray, medium dense, silty, fine SAND, some brick
g 3 (g fragments, odor.
< 8
5 Olive gray, loase, fine to coarse SAND and GRAVEL, sheen,
{ & 4 3 odor.
8 Gray, medium stiff, CLAY, wet.
{ § 4
e No Recavery.
b 3 9 5 i
< {
4 712" Gray, very saft CLAY, wet, no ador.
: > 8 e
< <
h B
v \}
AN
< <
A ;"viv v
k<, AT
N vv vV - N
SRR | Olive gray, very soft. CLAY, frace sand and organic
v<"v v<"v 'K 7 WH material, wet, H2S (rotten egg-like) odor.
b A py
v v vl
— 18 4 L WY | Shalby tube pushed from 18 to 20 fest.
) VAR |
< < £ :
B . ML YL TH
20 Kvivd
[ - Y r B , AN 1
N v )
3 T :>< v;‘ v:; | 9 WH
DN
T | AN
1 3 IS B ~ RN
NEV v v
\4 r\l v r\/ v N
r 24 — < < <

10/02A887 lithmep~jansds
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Project Geotechnical Borings

O
£
2
(®
=

Location Calhoun Park

Drilling Log

City of Charieston,_South Carolina
Proj. No. 010030790-02

2 25 le |k
£ P o o . .
£z well ofl o S’ A E Description
3- Completion |dafl & ; @ |[P2fa (Color, Texture, Structure)
2 2 ‘fz G § Tisce < 0%, Little 0% o 208, Sone 20% fo 35X, And 35X to 50%
"2 BT 7
- -1 < v < v <
DA « ‘Dark greenish gray (5GY4/1), very soft CLAY, trace sand
- 26 — < VA< VA< WH and organic material, wet, odor.
%VRVF
L - L4 £ <
AR |
v viN
v \'
- 28 - | GRS |
r Vh v
B - < VA< VA<5 -
r Yy
30+ [J<v.<vq
L &
- - £ v < v £
NS . WH
v‘l vV )
- 32 - <,‘ A<|‘ A< \ /
L - VeV /
34 Vi /
L - < < <
L «
L 4 < V_\< VA< { A
36 4 <'}, v:\, vh g % Greenish gray (56Y6/1), medium dense, clayey, fine SAND,
— RSN | o saturated.
Pv v Pv v 7 /
L N < < < 5 -/
e 7
v v T/
- 38 - LRRAR | /
r vk v N / /.
3 i < v < v < Y4
RN ! S
VV vV N 4
L 40 — <r~-‘<r~-‘<‘ /]
v vY vVl lg K Greenish gray (56Y6/1), medium dense, fine SAND grading
i . NN . va - to fine to coarse SAND, saturated.
viv o :
B L3 | CARAR | e L
NehvH L
| _ < v < v <
L r~VA" hv“" E B
_ <Y ¢V« S
44 "Avhiv:
3 - < v.\‘ V.\<s
rvEVH | Dark greenish gray (5GY4/1), dense, fine to coarse SAND,
v v g
L 46 — RIS | 22 i~ - some gravel,
VYRR 20401
| . RRAN 24 Lt -
I‘.'\ IS AW _
_ LAV AR
—48-— 3 <r~ A<h .\<>.
v vyl
R R o
L—5O—' <V-\<VA<S _
Y] § 2 MV Dark greenish gray (5GY4/1), very loose, clayey, fine
- 4 NN g / SAND, some shell fragments, wet.
vi, v e
" | <VeVe 5 %
52 <PVAV<FVAV(: /
[ ) v "vAv Pv.\" g /
- 54 — <P J:h A: : /
a N < Vl< V—\< { /. /
vR Vv VR 3NV Dark greenish gray (5GY4/1), soft CLAY, irace fine sand,
<VVe /] o e
- 56 — < 3 — slight plasticity, wet.

10/02/1887 lithmcp—jangs
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Project Geotechnical Borings

Location .Cathoun Park

Orilling Log
GT-06

City of Charleston, South Carofing
P{oi- No_ 0’0030790-02

a2 a
5&2 E o é g g Description
8- aff g ;-‘3 a (Color, Texture, Structure)
A E % @ Trace < 0%, Little 0% fo 20X, Sone 20X fo 35X, And 35X to 50%
— 56 — kthvh-\V. 15 3@
L - < VA< VA< 8
L%v%v
- 58 — < Ve Vi<
VEVE Y
L - <h"_\< V_‘<
MOV Y
60 |<V<Yd
VRV 3 Dark greenish gray (5G4/1}, loose, ciayey, fine SAND,
L 4 <P 3<|~ K 8 3 trace shell fragments, little rooted, saturated.
L 62 — :'< V_\v< V:< 5
LR
R A <V <V ¢
) IS B IS By
\a v v
- 64 < VA< "_\<
VAN
5 . < VA< R :
56 _1 NV oy v iy Y] 41 Dark greenish gray (5G4/1), medium stif{, sandy CLAY.
— RN 17 )
VR 4 - -
L - ‘<P"A< Y.< 5 Dark greenish gray (5G4/1), loose, tine SAND, same clay.
P
NV v \'4 v v
L 68 - ‘<r~ "<r R
N \IV VV
b - < < <
- :JPVA\I PVA\I
. 70 - <7< R )
9 bv v Pv v 2
- - < A< _\c 18 7
v Y ) -
L 72 -] CARAR 1 Moderate olive brown (5Y4/4), medum dense, silty, fine
Y, bv v '“v v SAND, wet.
- - < < <]
VR
v¥'y
| 74 _ < _‘< ;‘
v vk
s A < "_‘< ":<
v " v Y 2 Dark greenish gray (5G4/1), loose, fine SAND, some clay,
-76 | 2 19 19 3 L trace shell fragments.
N v « . N .
| . < VA< VA< 4 Dark greenish gray (5G4/1), medium stiff, silty CLAY, trace
N hv“ r~v v fine sand.
78 1 e
. "v v "v v
L4 £ L4
- ~1 ) 3 B
TRNEE
A\ v
80— ¢ s : :
JRVEAN 4 Moderate olive brown (5Y4/4), siiff, sandy SILT, slight
- . ST 5 lasticit
r r 20 plastucity.
ViV Y 7
| 82 ] <r "<r~ A< 17
v v
F _ < VA< V:<
L
v v
- 84 _ < A< _\<
VAR
AR
o - Lvr B r 3
v v v v 4
86— b 2! 4
YRNRY; v 4
«V<V<
- - r 3 IS by ﬂ
gg | LV

10/0218897 lithmep—Janss
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Drilling Log
' GT-06

xS

Project Geotechnical Sarngs Owner City of Charleston, South Caroling
Location L&lhoun Park Proi. No. 010030790-02

Description

. (Colar, Texture, Structure)
Trace < 0%, Litlle 0% io 20%, Sone 20X to 35%, And 35X fo 50X

- Well
D_ Completion

PID
(ppm)
Sample ID
Blow Count/
% Recovery
Graphic
Log
Uscs Class.

|

L 88 —

90 —

22

[ ST S Ao
<7 <7 <7 <7
PRSP LA
<7 <7 <7 7
el g e, <

Lo b w

B ?2 N Boring terminated at 92 feet.

04
96
g8 —

- -

—100—

—102 -

104

—~106—

Loa- ’
RN .

~ 110 —

- 112

- 114

- 116 —

— 118 -

—120

10/02/1897 lithmco-janas Page: 4 of 4
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EXECUTIVE SUMMARY

A subsurizce exploration was periormed in order to determine vericus gsotecnnical
parameters for use in the design of the proposad Aquarium Parking Garage in
Charleston, South Carolina. Our conclusions and recommendations can bs summarize

below:

1. Subsuriace conditions at the sita wers axplored by drilling seven soil test borings
to depths of 10 to 97 ft below existing grade. Due to on-site contzminzation from
previous industrial facilities on and around tne site, extensive casing and soii
containerization was required.

2. The borings encountered a variety of sand and clay soil stratz that varied in
consistency and thickness. Three strata are of particular imporiance; 1) 6 to 10 it
of uncontrolled fill (sand with bricks, concrete, wood, etc.) near the suriace, 2) a
thick (typically 35-ft) very soit, highly plastic clay beneath the fill, and 3) the
Cooper Marl, a soft to hard sandy silt that was encountered at about 80 ft below
grade.

3. We recommend a seismic site cosiiiciant (S) of 1.5 for seismic dssign, based on
soil type S;. Sand deposits within the fill (upper 6 to 10 fi) and betwsan 45 and
55 it at the site may liquefy during & seismic event.

4. A deep foundation system will be raquired to support the proposad structure. A
foundation system consisting of driven piles (12-in. and 14-in. squere prestressed
concrete piles and steel H-piles) was the only option considered. We believe that
auger cast piles and/or drilled czissons are probably prohibitive due to
contaminants in the soil. ) :

5. The first floor slab, if earth supporied without ground modification, may settle 6 in
or more due to the placement of 2 fi of new conventional fill zt the site. One
option to eliminate this seftlement is to structurally tie the slzb into the piles.
"Another option is to fill the site with lightweight 7ill or a combinztion of lightweight
and conventional fill to reducs the load inducad by the fill. A third option is to
surcharge the site. Flexible espnalt peving could be used within thza first floor
area ealthough periodic maintsnence would eventually be raguirsd to repeir
setilement related problems.  Alizrnatively, a ground modification program
(surcharging with/without the uss ci lightweight fill) could be usec {o reguce post
consiruction settlement. -
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1.0 PROJECT INFORMATION

We undersiand the proposed parking caragzs will be a six-level, reinforced concrets
structurzs with a footprint of 180 it x 365 it. Szsed on Walkar Parking Consultant's fax to
Sandy Logan dated April 29, 1297, we zniicipita column loads for the structure will be
in the range of 500 to 1200 kips. We undersiand that the desired elevation of the first
garage level will be near present grades, but as subseguently explzined, we have

assumed that up to 2 ft of controlled fill will be rzquired underneath the first floor slab.

As a result of its industrial past, the siie has been classified as contaminated.
Speciiically, the upper aquifer and soils contzin hazardous and potentizlly hazardous
levels of chemicals of concarn. As explained subsequently, the contamination required
speciel drilling procedures. Also, in considerztion of the cost of disposing of any of the
soils from the site, we have assumed thzat any construction activity involving excévation
will be prohibitively expensive. Therefores, our subsaquent geotechnical evaluation has
not considerad construction techniques such &s undercutting, drilled shaiis, auger cast

piles, sic.
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2.0 EXPLORATION PROCEDURES

2.1 FIELD DRILLING AND TESTING

Subsuriacs conditions at the site wers sxpiored Dy drilling seven sail isst borings
(designated GT-1 through GT-6, and GT-1A) within the footprint of ths siructure. The
approximaie boring locations are shown bn ins Boring Locetion Plan (Fig. A-1) enclesad
in the Appendix. Boring GT-1 was terminatad 2t 10 fi due to obstructions. The other six
borings were drilled to a depths of 77 to 87 fi. The boring locations were esizblished in
the field by pacing distances and estimating right angles from existing site fzztures, and
should therefore be considered approximate. Standard Penetration Tesis (ASTM D-
1586) and split-spoon samples were generally obtained continuously in the upper 8 to
10 ft of the borings (except GT-2 which was continuously sampled to 16 f) and at 5-ft

intervals thereafier.

Due to the on site contaminztion in the uppsr soils, exiensive casing was rzquired to
reduce the chance of the contaminants migrziing to deeper soil straia. In general, the
borings were drilled to depth of 15 ft. An 8 in. casing was then set to a depth of
approximately 20 ft and grouted. This grout had to cure for at least 24 hours before
drilling within the boring could continue. - The borings were then advancad to a depth of
approximately 60 ft and a 4 in. casing wes “tslescoped” through the 8 in casing. Again,
the 4-in. casing was grouted and allowed to cure for at least 24 hours beiore the borings
were zdvanced to their termination depihs. A more detziled description oi our field
testing procadures, as well as the Boring Logs, are inciuded in the Appendix of this

report.

2.2 LABORATORY TESTING

In ordger to eveluate the liquefaction poizntiel of sends thrae grairsize anzivses were

periormzd on salect samples. Consolicztion properiies oi ciay sireies wers sveluaiad

3
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through one consolidation test, eleven moisiurz contant tests, and thrzs Atterberg Limits
tests. Thzsse test results ars provided in the Soil Data Summary, the consolidation test

repori, and on individual boring logs includsZ in the Appendix of this rezort.
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3.0 SITE AND SUBSURFACE CONDITIONS

3.1  SITE CONDITIONS

The site is located on the gzstern side of peninsular'Charleston wiihin ifs southern half
of the property bounded to the north by Chazrloite Street, to the west by Wazshingion
Street, to the south by Calhoun Sireet, and io the east by Concord Sirssi. Most of ihe
relatively level site was previoﬁsly'occupied (in the late 1800's) by a wocd irsziing plant
which used creosote during it's manufacturing process’. A former mznufaciured gas
p!aht was also located adjacant to the site bstween the 1850's and 1950's. The site is
presently closed and fenced oiff (June 1288), but includes a former basebzll field,
basketball court, and picnic shelter. The sitz is located approximately 500 fi to the west

of the Cooper River and contains numerous ¢round water monitoring wells.
3.2 SUBSURFACE CONDITIONS

Details of the subsurface conditions encounizsrad by the soil test boringcs zre shown on
the Boring Logs in the Appendix. A subsurizce profile of these conditions is illustratad
on Figure A-2, which can be found in the Appendix. The logs and proiiie reprasant our
interpretation of the subsuriace conditions baéed upon visual examingtion oi the split-
spoon samples. Stratification lines on the Boring Logs and proilles reprasent
approximate boundaries bstwesn soil types, however, the actual transiiion may be

gradual.

' Ri Repor., Fluor Daniel GT1. 1583

(91}
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The cenerzl subsunace conditions anc insir paminent characisrisics 272 ciscussed in

hs foilowing paragrenns.

1. Fill (sand. aravel. brick. concrete. wood): Very loose to mzZium c2asz, or soit
{o firm fill material was encounizsrad in 2!l seven soll test borings 0 2 dedth 0
zbout 6 to 10 fi. The finas centent inroughout the il versd graziiy.
Standard Pznetration Tast (SPT) N-vzluss ranged from 2/18" i2 30/6" =nd wers
obviously sifected by debris (brick {ragments, eic.). A modsrais o sirong
orgenic (and chemical) odor was detecisd within much of the fill.

)

2. Clav (CH): This very soit to stifi, hichly plastic soil was encounisrzd betwezn
depths of epproximately 8 to 43 I—l below existing grade. SPT N-valuss of these
clays rangad from less than 1 (wor-weight of drilling rods) io 2. The water
content within this zone ranged ivom 73% to 126 %, but wes generelly about
G5%. The grain-size analysis run on ong sample indicates & fines content of

40

(D

/
10.

3. Clavev Sand (SC) and/or Siltv Sand (SM): This 5 to 15 it thick, very loose to
medium dense, clean to clayey and/or silty sand, was encountsred et deptns
ranging from about 40 to 60 ft. In several borings, this sanc strata contained
zonss which were very clavey. SPT N-vzlues ranged from 3 to 20. Thres
moistura coniant detarmination tssis ware conductad on sampiss irom ihis zone
and indicaizd a water contant of 29 t0 33 percent. Fines conisnis Of iwo samples
werz 18 and 19 percent. -

4, Clav (CHIMH): Betwean approximately 55 and 70 it, the borincs generelly

encountered a soft to stiff, slightly sandy to sandy, highly plesiic clav. SPT N-
values ranged from 3 to 15. The moisiure content ranged from 49 to €5 percent.
Two Atterberg limits tests wers run on samples from within this strata, which
resuliad in liquid limits of 86 and 104 and plasticity indicss of 57 and 63,
raspeaciively.

5. Verv Sandv Clav/Very Clayev Sand (SC/CH): Between zpproximzizly 70 it

and the top of the Coopzr Group (Cooper Marl), the borings cenerelly

encounterad soit to stiif (3 to 9). very sandy clay or very loosz io medivm dense
(4 to 17), vary clayev/silty sand. Laborziory testing was not psriormsd on any
semples teksn from this zons.

B. Cooper Group (Cooper Marl) - Sandv _Silt (MH)/Siitv Sand (SM): This oliva,

ceicarsous. soft to hard sancy silt meiarial and/or Ioose to mzcium Zznse silty

sanc. which is locally referr=2 to as Cooper Marl, was enccunizrsd in the six

© dorings &i z depth of 78 to &4 1t below existing grade. All ¢z2p borings wers
‘*r*’nnaz:: \"ithin the marl &: c-eo.. sof 7710 87 £, The SPT -\'-vcl,es rencsg
from 4 t0 33. The totzl thicknzss ¢i this seil siratum is generzilv in exczss of 100

o)
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below exisiing grzde. However, crounwzisr lavels will fluctuats with sszsonal znd
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40 CONCLUSIONS AND RZCOMMENDATIONS

-

Nz eneiysas znd recommendeations su2dminsd herain ar2 bassd, in Zar. upon daia
obizinag from tha subsuriaca exploreiict. Ths nziure and exient of veriztions betwesn
the borincs will not becom evident untii consiruciion. If varigtions ap2szr avidant, than
we will rz-zvzluzis the recommendations o iiis rzport. In the event that zny changes in
the neaturs, design, or loceation of thz buiicing ara planned, the conclusions and
ecommsncztions contained in this. repont shzll not be considersd vzlid unless ihe
chenges ar2 raviswed and conclusions mociied or veriied in writing.  We strongly
recommend that S&ME be retained to ravisw in2 final design plans and specifications to
confirm that ezrihwork and foundation rscommendations are properly inisrprsted and

implemented.
4.1 SEISMIC CONSIDERATIONS

As siaizd in Seciion 1206 of the Stancarc Buiicing Code, “Every building and structurs,
and portion thersoi, shell be designsZ anc construcied to resist ihe sifects of
earinguzk2 motions....". The remaindzsr oi Saction 1206 specifies how iha seismic
loading is to be estimated and analyzed ior 2 given site. Since the Charieston arez is
within 2 known seismically active region, 2zrihquzke loads are an impcriant part of the

design procass.
4.1.1 Seismic Site Coefficient

Basad upon the Siandard Building Codz {12€2:1983 Ravisions), the siiz soil conditions
can bz cizssiiiec gs Soil-Profiie Typs S::

"A soil p'onl* containing 20 tc 42 7 in thickness of soit to madium-siiff clavs wiin
or without intervening layers of congsioniess soils.”

A Ssismic Sitz Cosfiicient (S) of 1.5 is tharsiors zppropriate ior design.
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4.1.2 Dssign Earthquake For Liquefaciion Analysis

Tne Stancard Buiiding Code (12621983 Rsvisicns) rzquires that the casign sarihqueke
have & 90% probability of non-sxcaedancs in 30 vears. To satisiy ihis criteria, the
design eznihquaks used in our 2nzivses has 2 magn e (M) of approximatzly 3.9, and

producss & "bass" accaleration of 0.12¢c. This is the seismic event bzing used in the
design oi the 1-326 (Mark Clark Expressway) 2ridges over the Stono River, which weas
devsloped by a comprehensive siudy ci Chzriaston seismicity. S&ME commissioned

NMiartin C. Chapman? to perform this study in 1832, during the early dasigr stages for th2

Mark Clark project. Depending on aciuzl near suriace stratigrapny, the bese

acceleration may be amplified within the ovarlving soils. Theoretical dsierminetion of the
site amplification was beyond the scope oi this study. However, based upon compieis
site seismic response analyses we have conductad on similar sites, and upon empirical
relationships for the amplification of bzse acceleration due to site speci}'lc soil
conditions, we have assumed that the P=zk Ground Acceleration (PGA) will be 0.18a.

This accaieration value has bezn usad in our licuefaction anzlysis.
4.1.3 Liquefaction Potential

Liguefaction, which is the loss of a soil's siiear sirengtn due to the incrszss in porewater
pressure rasulting from seismic vibrations. is glways a concern in the Charlesion area.
Liquefiable soils are found in the Charlesion area and significant geological evidencs
suggests liguefaction has commonly occurrsd during past earthquzkss. Soils most
susceptible to liquefaction gensraily consist oi saturated, loose, "clean” (i.e., plasticity
index of less than 5), fine (10% size rznging irom 0.07 o 0.25 mm) sands. Various

=

zonas wiihin {he sand fill (upper 10 f) z2nd ssverel sand levers betwssn 45 and 55

mezt this criteria.

w
5
I
n
"
w

hMeriin ©. Chzoman is @ seismoicgis:

T



. N S an '
- ; r3 o .. .

l

Gl BN N Gan Bam o . e

S GEm.

Liqueizclion poizsniial was evzluziad with s widelv-used msthods daveionsd by Sesd,
ldriss and Aranco’ which are Szsed on figid 2oservations of the pericrmance of sand
deposiis  during pravious ezrihcgueakas. his method comparss some  in-situ
characieristics of the obsarved licusiiable ¢z2csits io the actual deocsits 2t the subject
site. This licusfaciion analysis procedurs is widely acceptad by government agencies,

and is descrioed in NAVFAC Dasicn Manue! 7.3

For ezch sirstum which eppeared to mesi the previously outlined grzinsize eand

plesticity criteria, & factor of safsty ageinsi liguefaction was calculzisd using the

procedures outlined by Sead, et al. This facicr of saiety is the ratio of the cyclic stress

b

required to czuse liguefaction to the cyclic sirsss ganerated by the design szrthquake.

Subsuriace sirata with a facior of safety zgzinst liquefaction of less than 1.2 are

generelly considersd to be "liquefizble”. Our rasults indicate that & few isolated sand -

zonas within the upper 10 ft (fill zone) and ths sands at a depth of eoproximately 50 ft
are liquefiabie.

With regard to foundations and building construction, liquefaction crzziss iwo major
problems; c¢round-suriace disruption and/or volumatric compression. Ground suriace
disruption may be in the form of fissures, sand boils, suriace oscillztions or lateral
displacemsnis. Such ground suriece disturbances could result in catastrophic failures
such as "punching” izilures of foundations supporiad above the liqueiizble Gaposits.
Based on rzcent work by Youd and Garris®, the presence of a suiiicisnily thick (> 3
meters) lzyer of non-liquefiable soils over liquefiable sands will pravent ground

disruptions. Across the majority of ih2 site, non-liqusniable soils (inclucing en assumad

*  Sszec, K3 Icnss. LM, and Arengo. L. "Zvaivedon of Ligusfaciion Patentie! Using Figid Fedormance
Deie." Journzet of Ceoiechnics! :ncmea'.nc ASCz. \’ol 109, No. 3. hiar., 1683, 27, £33-232,
‘ Youd, T.i. zac Czmis. C.T.. "Ligusizgion - Wnducad Grounc Surizce Crsrozisn” Journal of

c
Geoiachmiczi Snginearing, ASCE, Vol 21, Ne. 11, November, 1€€2 pp. 803-82¢,
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Secause of the hszvy structural lozcs oi i
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for dz20 foungetions ks inio zccount tha
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requirad. Our stubssquent recommencziion

presence of thesz liquefiabls deposits. Thersiors. the only struciurzl slemsnts at risk to

ligueiaction inducsd volumetric comprsssion ssilemant are siabs-cn-gracs, rsigining
walls, plantsrs, sic. Pradiction of the mzagniiude of this setflement is very difficult.

However, based upon currently zvailable meihods, we estimaie that setilemznt dus {0

liquefection induced volumetric compression could be as much as 210 5 in.
4.2 FOUNDATION RECOMMENDATIONS

The thick deposits of weak, compressible soils will not be capablz of suppoﬁing ihe
requirad foundziion loads on spread footincs. Thereiore a desp founcziion systam
bearing in the Coopar Marl will be requirsc. Howsaver, we have eveluzisg thz possibiiity
of "earth supporiing” the relatively lightly loadsd first floor slab near existing crade. Our

evaluztions and recommendations ars summazrizad in the following saciions.

4.2.1 Deep Foundations

We have limited our deep foundsation evezluation to only driven piles (pre-siresse

concreie and stesl H-piles). We essums thet guger cast piles and.or drilled caissons
are prohibitively expensive due to ecoromic issues relatsd to the conieminznts in the
soil. The local cosi of transporting anc incinarating conteminated (but not nzzardous)

matarial is on the order of S30 per ton.

quars, prasiressed concrets piles 2nc sizel H-piles bezring in ins Coops:

,
=
f
o
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Lzisral Founceticn Analvses. Ths siiscis oi iaisrzi Iocomo on the 12 znc i1 in. PSC/H-
niles wers sstimzizd using the iiniiz Ciisrance compuiar program L=ILZ Plus. This

program modzls soil behavior with the us2 of p-y curves to estimais piiz Ceiisction and

bending moment 3zsed on various pile sizzs, soil conditions and lozcs. Our znalyses

assumed zll lzierzl loads are zpplied &t ground suriace, and that cenizr-io-ceniar pils
spacings zre zt lezst 5d. Figuras 2 and 3 graonicelly presents our zstimziss oi lateral

load versus defizciion and internal bencing momeant for single piles with zn 80 ion axial
load. Fixity, definzd as the first inflection point of the pile displacemsnts, occurs shout

20 ft below the pile head for all four pile ivpes thet wers considerad.
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Pile Installstion. Based on our experiencs with similar projects, c¢rco. air or diesel

-

hammers hzving rzted energies in the rencs of 30 to 60 ft-kips shouic be suitable for
the pile insizllation. However, the dense send lzvers above the marl could cause some
driving difiiculties. Ordinarily, such sands would be pre-augered as nscsssaiy. Since
pre-augering should be avoidsd due to siis contamination, a larger hammsr may be
required. For this reason, stesl piles (wnich will penetrate the dense sancs szsier) may
be a better alternative, although they ars iviczlly more expensive than concrate piles.
Consequently, the szlection of 2 suitable driving system may have to be macs based on
the results of the test pile program. i pre-augering is required, and appears
economically feasible, it should be limited to 2 depth of 80-ft. The diameter of the auger
should be equal to the least dimension of th2 pile (i.e., 12 in. or 14 in., respectively, for

12 in. and 14 in. piles).

A review of historical maps indicates that the site is located in an area of original Cooper
River marshiand. Based upon the results of our borings, it appears that the site has
been filled in the past and consaquently, significant obstructions to pile instaliation may
be encounizsred within the upper 10 it. Tvpicelly, this ralatively common problem is
overcome by pre-augering or pre-excavaiion with a track-hoe. If pre-zugering or
digging is too expensive, a steel spud may be required to displace debris and create
pilot holes through the uncontrolled fill. Agzin, the feasibility of this method will be best
evaluated during the pile test program. Also, such concerns may mzks siezl piles a

better alternative.

Pile Vibrations. It does not appear that there are any structures in the immedizte vicinity
to the parking garage which would sustzin dzmage as the result of vibrations induced
by pile driving. However, it may be prudzni to parform 2 pre- and pesi-consiruction
survey in order to monitor the aiiects oi piiz installation on the surrouncding erszs. This
survey should include video and photogrepnic.documentziion as well as {he insizliztion
of crack monitors throughout the zrez. In addition, we recommenc thet vibration

monitoring ba periormed during initiel piis insizllation.
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4.2.2 FIRST FLOOR SLAB

Fill Placemant and Settlement. We uncarsiznd that if possidle, the first fioor slab will be

non-structurzl and constructed at or just ebove present grade. Based on our borings,
we anticipaie that such plans may requirs sxtensive undercutting. After removal of -
surficial organic material (topsoil), unconirolled fill (bricks, wood, concreig, etc.) may be
encounterad. Much of this debris may have to be removed to provide a sizgble
subgrade. Due to environmental concerns, we assume that such undercutiing should
be avoided. The undercutting could be avoided provided that the uncontrolled fill is
covered by a minimum of 2 ft of compacted controlied fill (described in subsequent
paragraphs) beneath pavements and.slabs. However, this fill placement will cause

settlement.

Like much of peninsular Charleston the site was filled in the past, probably as much as
100 years ago. The very soit marine cley which was encountered bensath this fill
(betwesn depths of approximately 8 and 40 ft) is highly compressible, and will
consolidatz with even small stress increzases (such as the weight of the 1 o 2 it of new
fill). Clays consolidate (causing surface seitlement) as water is expelled from the voids
in the soil. This process is extremely slow, particularly in this case where the clay
stratum is very thick, and consolidation can continue for many decades. Besed on their
high natural moisture contents (73% to 126%), the clays at this siiz2 mey still be

consolidating under the weight of the 6 to 10 ft of existing fill.

Structures (i.e., a non-structural parking slzb) supporied zbove these clzays will setile as
the clays consolidate. The prediction of the rate and magnitude of any remaining
consolidation due to the existing fill loacs is exiremely difiicult. However, it is possible
that some zdditional long-term setilameni (probably < 1 in.) may occur. it is important
to note thai this settlement will occur svsn if no additionel load is adczd io the soil.
Setilement will be much greater essuming 2-ft of fill will be recuirsc, s discusssd

previously.
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consolidate. 3ased on the consolidztion isst and moisture content iest data, we
estimete thai the long-term consolidation setitements due only to iill pizcement will be

on the order of 6 in. or mora. This zgain is in addition to the seiiement which is

probably still occurring from the placemant of the original {ill.

If the loading is reduced, the settlement will be reduced. Obviously, onz option is to
construct the first floor parking deck as a structurally supported slab. Another option is
to use lightweight or enginesred fill, thersby raducing the load and resuliing sstilement.
Severai types of lightweight fill are avzilable. These include pumice sione mined in
Greece and marketed by Tarmac America, Inc. This material, slightly larger than pea
gravel, is currently being used on a road construction project in North Charleston. Other
examples include Solite (expanded shale) and Elastizell (all with unit weignts of 30 to 55
pcf). These materials may be combined with earthen fill in order to reduce costs.
Reduction of the average soil density to less than 40 pcf with the use of lightweight fill

may reduce total settlements resulting from fill loads to less than 37 in.

A third option is to preconsolidate the site by surcharging. A surchatge -program
consists of placing an additional quantity of tamporary fill over the reguired permanent
fill. The.additional fill increases the stress on the compressible soll, thereby speeding
consolidation. Once the compressible soils have consolidated to a point where further
settlement due only to the weight of the permanent fill is within tolereble limits, the
surcharge is removed. The greater the surcharge, the sooner the surcharge may be
removed. However, drainage distance is enother controlling factor with ragard to
consolidztion time. Due to the relatively lerge thickness (40 ft) oi ine clay layer,
measuras to speed consolidation by reducing the drainage disiance must be
considarad. Wick drains are typiczlly the most cost-efiective methoc of dacraasing
drainage distancs and shortening the consolication time. (Wick drain costs a7z tvpicelly

about S0.50 per lineal it. instzlied).
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Various combingtions of surcharge hsight, surcharge time, and wick spacing are

presenied in Table 1. All scenarios assuime 2 permanent fill height of 2-ii.

Table 1
SURCHARGING OPTIONS

Fill Height Surcharge Wick Assumed Remaining
(permanent and Time Spacing Wick Cost Settlement Due

surcharge) . to Fill

6 ft 180 days 7 1t $42,000 ’ 272 0n.

6 f | 180 days 5 1 583,000 Yyin.

6 ft : I 90 days 5it l $83,000 l 2% in.

8 it 180 days g fi $26,000 l 2/2in.

8 f 180 days 74 $42,000 | 1in,

*  Wick cost estimate based on 50 ft long wicks, spaced in a triangular pattern over 2 190 & by 375 it
area gt $0.50/ft. Does not include cost of mobiiizztion.

To monitor the rate and magnitude of siie sstlement we recommend that settlement
plates be installed at several locations within the garage footprint. A sketch of a typical
settlement plate arrangement is shown in Figure A-3 of the Appendix. Protection (from
any movement) of the settlement plates during constructfon_ is imperzative. Fill soils
should be methodically hand placed and compacted in areas above and immediately
surrounding the settlement plates. Fill soils should not be dumped in the immediate
areas of the settlement plates. Settlemant plate locations should be barricaded aiter
completion of filling to prevent the plaies from being disturbed of destroyed. Upon
completion of controlled fill placement, ins site should be allowed to consolidate until
settlement plate data, as interpreted by & geotechnical engineer, indicaies post
construction setilement due to the permanent fill will be within tolerable limits. Accuraie
surveying of the elevation of the plates snould begin immediately &fier their instzllation

and continue weskly for the first four wesks and then bi-weakly thersaiizr.
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43 SITE PREPARATION

As mentioned praviously, typical site 2reoaration will likely be modiiled cue to the
containation within the upper soils. Bzszd on the results of the borings, we anticipate
that exiensive undercutiing will be requirzd. However, due to the contaminants in the
soil, and the thickness of the uncontroilzd iill (8 to 10 ft), we assume that undercutting
will be pronibitively expensive. Foreign debris such as uncontrolled flll (oricks, wood,
etc.) was encountered within all seven torings. Typically, any debris encouniered must
be completely removed to depths necessery to provide a minimum of 2 ft of compacted,
controlied fill beneath pavements and siebs. Aiter stripping, areas at grade to receive
fill are generally proofrolled with a fully loaded tandem-axle dump truck or similar
equipment to detect any unstable areas. Any areas which pump or rut excessively are
scarified and densified in-place, or undercut and replaced with soil subsequently
described as controlled fill. At this sire, we recommend that only suricial 6rganic
materizl (topsoil) be removed and the sxposed subgrade (which will typically contain
uncontrolled fill) receive a minimum of 2 it of controlled fill. Areas which receive

controlled fill should be proofrolled with z to detect any unstable areas.
4.4 CONTROLLED FILL

Controlled fill material should be cohesionless soil containing no more than 10% fines
(material passing the No. 200 sieve) by weight and having a maximum dry density
(ASTM -D-1557) of at least 100 pcf. The soil should be free of organics, dzleterious
matter and elongztied or flat particles which may be susceptible to degradation. The fill
should bz placad in uniform lifts of 10 inchics or less (loose measure), and compacted to

at least 95% of the modified Proctor maximum dry density (ASTM D-1357).

(RS ]
—
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4.5 CONSTRUCTION MONITORING AND TESTING

Random in-place density testing should bz periormed on all fill by zn experienced
engineering technician to determine whsiher the specified comgzciion has been
achieved and if the fill material meets speciiizd requiraments. Fill subcrzde sveluations
and prooirolling and undercuiting operations should periormed by & geotechnical

engineer or their represantative.

Test Pile Proaram. The environmentza! conizmination and poor soil conditions of this

site combine to make foundation construction complicated and potentielly difficult. Pre-
augering and shallow excavation should idezlly be avoided due to environmental cos;ts
yet the dense, deep sands and near surizce debris may interfere with pile driving.
Additionally, the elevation.of the bearing straium (Cooper marl) varies by as much as 8-
ft across the sitz and the thick compressible strata makes down drag & concern.
Finally, the depth of the bearing stratum and the structural loads will result in relatively
long piles. The uncertainties associated wiih these factors can subsizntially incréase
the cost of the foundation. An elimination or raduction of these uncertzinties can result
in significant savings. For example, the use of steel piles would allevizte mzany of the
pile drivability concerns. However, due to the large difference in materal costs,
substantial savings will be realized if the prestressed concrete piles can be driven.
Therefore, a thorough pile load test program is warranted. Furthermore, the saving will
be maximizad if the testing is performed prior to construction. The resulis of the testing
will then be evailable for the final bid documents. This approach was used with great

success during the design/construction of the Charleston County Health Cdmplex

Parking Garzge.

Pile capzcities should be verified at the siari of construction through siztic pile testing
. s . . .. ™ . . -_

and dynemic testing with a Pile Driving Anelyzer™" (PDA) in accordance with ASTM

D-1143 and D-4945. We recommend thzt eichi probe piles be driven ai procuction pile

locations across the site. Four of the probe piles should be prestresssc concrate and
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four should be steel. A steel pile should bz driven &t a location close i0 gzch of the four
concrete piles such that drivability can be bziier avzluated. One of the pile pairs should

be driven in the vicinity of GT-4 since the mzrl was deeper in this boring.

After instzllation, the piles should be dynemically monitored during resirikes. We
recommend restrikes be performed 3 to 7 deays after driving. Al least one of the
concrete piles should be statically loaded io fzilure, or to a minimum of thre2 times the
design load, using the "quick load test method" of ASTM D-1143 - Siandard Method of
Testing Piles Under Static Axial Compressive Load. The static test pile should be
instrumented with electronic strain gauges to develop load fransier data for the
overburden soils. The load transfer data will be usea to evaluate negative skin friction
potential. After an evaluation of the dynamic and static load test data, production pile
lengths and capacities can be established. Additionally, the installztion of all driven
piles during production should be monitored by an engineering technician working under

the direction of a geotechnical engineer.

A prz- and post-construction survey of the surrounding buildings should be periormed in
order to document any damage associgied with the installation of driven piles. This
survey should include video and photographic records and the installation of crack
monitors throughout the area. We azlso recommend that vibration monitoring be

performed during pile installation.

~n
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5.0 LIMITATIONS OF REPORT

This report has been prepared in accordance with generally accepied geotechnical
engineering practice for specific application to this project. The conclusions and
recommendztions contained in this report ars based upon appliéable stancerds of our
practice in this geographic area at the time this raport was prepared. No other warranty,

expressed or implied, is made. -
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APPENDIX

FIGURE A-1: BORING LOCATION PLAN
FIGURE A-2: SOIL PROFILES
BORING LOGS
FIELD TESTING PROCEDURES
SOIL DATA SUMMARY
CONSOLIDATION REPORT
LABORATORY TESTING PROCEDURE

FIGURE A-3: SETTLEMENT PLATE DETAIL
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Soil Test Boring

Job No: 1121-87-290

Dzta: Sertember 17. 1687

Not ic Sczle

Boring Location Plan
Aguarnium Parking Garage
Charleston, South Carolina

Figure No:

A-1
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1131-97-290

PROJECT: AQUARIUM PARKING GARAGE
CHARLESTON, SOUTH CAROLINA

BORING LOG GT-1

DATE STARTED: 3/13/97

DATE FINISHED: §713/97

NOTES:  GUS-PECH 1000. AUTOMATIC
SAFETY HAMMER. 12" BIT FROM 0' TG

DRILLING METHOD: MUD ROTARY 10°.
CASING LENGTH: DRILLER: RICHARD SDMMONS
WATER LEVEL: WATER AT 4 FEET AT TIME OF DRILLING
2 ~~
I8 S O || STANDARD PENITRATION TEST DATA | 4
Folxoe . = % E_J > (tlows. 1) =
e ol% S MATERIAL DESCRIPTION S = T s
ge|S wdise
© 2~ | % 0 00 6080] <
FILL: SILTY SAND (SM) i i
medium dense, dark brown, fine 1 5.1 13
- - - wood fragments 32 \ 17
i
- - - brick fragments, odor 83 | 17
FILL: SANDY GRAVEL (SP/GP) ]+ | 7
; medium dense, gray and reddish-brown, coarse; — e 15
—% brick and wood content, odor / 453
1“7~ FILE_CLAY WITH WOOD (CH/OH) ; 7 5% 2
i very sutf,dark gray !
BORING ABANDONED AT I2ZFEET ™~~~ 7
9
i
i
i
1
) i
1. BORING AND SAMPLING IS IN ACCORDANCE WITH ASTM D-1586.
2. PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 120 LB. HAMMER
FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. 1.D. SAMPLER | FT.
S & ME. INC. .
Pzoe | of |

840 LOW COUNTRY BOULEVARD
MT. PLEASANT, SOUTH CAROLINA

-




PROJECT:

8§40 LOW COUNTRY BOULEVARD
MT. PLEASANT, SOUTH CAROLINA

: AQUARIUM PARKING GARAGE ]
' CHARLESTON, SOUTH CAROLINA BORING LOG GT-14A
1131-97-290
- - T onrs srvtsazs: §20:97 NOTES: GUS-PECH 1000. AUTOMATIC
I DATE STARTED: 8”..3/97 DATE FINISHED: SI- > S-\FETY I'I.‘\.\DER. 12" BIT FRol\i 0- -FC
DRILLING METHOD: MUD ROTARY §'. 4" BIT 8" TOS2".
~ CASING LENGTH: 8" & 4"/15" & 38’ l DRILLER: RICHARD SIMDMONS
' WATER LEVEL: WATER AT 4 FEET AT TDME OF DRILLING
Z ”~~
-3 -~ |8 O 5 lu¥| STANDARD PENITRATION TESTDATA | 5
FLlTo : =2 g > Giowsr®y - - o
T MATERIAL DESCRIPTION ST IEX S
ol | “ilEe z
3 w 0 10 20 30 6080
‘ T FILL: SILTY SAND (SMj -
l i medium dense, dark brown, fine 44 I 3
.-.- V4 : b ’/I. 6
- s :t £1= ---loose; wood fragments 82
' S A s 7
P FILL: GRAVEL (GP) d.., 5
. . very loose, dark brown, coarse; clay lenses, J 15+ -
' 10 — / slight odor - —
' T CLAY (CH) T
] / very somt, dark gray; trace shell & marsh grass qss ¢ woh
] 5 .
' : 15 —% -
° _% .- 156 ® woh
= = B -
' ! 20 —% .
i / - - - slightly sandy, trace shell, marsh grass. Gsi? D24
~ - ) and wood content i
7 % - - - no visible wood content, w = 95% 158 l wor
(3
. ] % - ¢ - no visible marsh grass or shell content 759 * wor
' _ 35 ——1% ]
- . / - s 10A wor
: VA, ]
I 40 —ﬁV 17 CLAYZY SAND (SO) -
) J/ loose, pluish-gray, fine -
iggy, Je s
1 A 3s-1 t |
l i; SAND (SP) ] ||
' Al medium dense, gray, fine 10 medium 7] :
I: H
2 : : : S-12 Y 23
' e SILTY SAND (SM) . - |
30 11 loose, pluish-gray, fine; trace shell hash. - l
1T w =33%, fines = 19% 3.
- TEE] IERE I ’ 10
| . H
l . 7/l SANDY CLAY (CH/MH) l g i i
. 1. BORING AND SAMPLING IS IN ACCORDANCE WITH A5TM D-1386.
; 2. PENETRATION (N-VALUE) IS THE NUMBER OF BLOVS OF 140 LB. HAMMER
' FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. |.D. S4MPLER 1 FT.
S & ME, INC. Peoe 1 of 2
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PROJECT: AQUARIUM PARKING GARAGE )
CHARLESTON, SOUTH CAROLINA BORING LOG GT-1A
1131-97-290
T - o e NOTES: GUS-PECH 1000. AUTOMATIC
DATE STARTED: $/13/97 DATE FINISEED: S$:20/97 SAFETY HAMMER. 12" BIT FROM 0' TC

DRILLING MET=0D: MUD ROTARY

8, 4" BITS TOS2".

CASING LENGTH: 8" & 4"/153° & 58° | DRILLER: RICEARD SIMMONS

WATER LEVEL: WATER AT 4 FEET AT TIME OF DRILLING

MATERIAL DESCRIPTION

DEPTH
(feet)
GRAPHIC
LOG

pd

O 5 ¥ STANDARD PENETRATION TEST DATA |

po2% ? _1

g ? % ):_ (blows.') g
+ |

Yo 132 >

™ 0 0 20 30 6080

Gl G

i, gresmusn-gray

SRR

60
- - - (CH), soft: slight sand and shell content,
PP =135
65 —
T \- - - 0O recovery /]

T

) -~
w o
J_ 11 LLI A1 l 1__$
Tt T vt
TR RT TN T TR T
T T T T T TN R R TR ¥
-t HH
aaasasaarasass s
[]
]
[

SILTY SAND (SM)
loose, dark bluish-gray, fine; trace shell hash

COOPER GROUP: SANDY SILT (MH)
suil, olive; calcareous, PP = [.25

TBORING TERMINATED AT B2 FEET ~ 7~ T

(%]
4
L

wr

S-15

S-16

S-18

I

lIIIlllllllllllllllJlllllll

s-19 & 9

1. BORING AND SAMPLING IS IN ACCORDANCE WITH 45TM D-7586.

2. PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 149 L3. HAMMZR

FALLING 30 IN. REQUIRED TODRIVE 1.4 IN. 1.D. S4M2LEZR | FT.

S & ME. INC.
8+0 LOW COUNTRY BOULEVARD
MT. PLEASANT, SOUTH CAROLINA
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PROJECT:

AQUARIUM PARKING GARAGE
CHARLESTON, SOUTH CAROLINA
1131-97-290

BORING LOG GT-2

DATE STARTED:

8/12/97

]
| DATE FINISHED: 8/19:97

I NOTES:
| SAFETY HAMMER. 12" BIT FROM 0' TQ

DRILLING METHOD: MUD ROTARY

CASING LENGTE:

8" & 4"/19° & 62° I DRILLER:

RICEARD SIMMONS

19°, 4" BIT 19" TO 97°.

GUS-PECH 1000, AUTOMATIC

WATER LEVEL: WATER AT 2 FEET AT TIME OF DRILLING
Z ~
=~ 19 S |4l STANDARD PENSTRATIONTESTDATA | 35
-l - . . =i e {blows: ) z
& Ylza MATERIAL DESCRIPTION ¥ gL g
W wiiGe
@ @~ % 0 20 30 6080 | =
T FILL: SILTY SAND (SM) . ; l
I medium dease, brown, Iine; root and brick - i
4 content 43 - 2
5 T - - - very dense; slight brick content, wood in a
i shoe i
+%¥3] - --(SP-SM), medium dense, coarse; brick .
o content s
'V/ - - - (SM), loose, fine 1
10 / CLAY (CH) ~
/ very sor, dark gray; stight sand & orgaric i
]/ content .
s -
]/ ot 4
1/ ... 159 1n24°
20 — / —
:l% - - - some sand, trace sheli hash ] 5-10\ woh
25 -—7% .
'1/ B
]/ - - - slight sand and marsh grass content BERY 2
’ '1/ ]
30 —'/ —
]% - - - no visible marsh grass 812 224"
] A --- 7515 218t
1// SANDY CLAY (CH) ]
40 firm, dark gray; sand seams, H2S odor ]
;] % jS-14 [ 6
a5 -% — :
i 7, s0il, gray and bluish-gray NERH l 3
+#¥1 SILTY SAND (SM) y i | i
50 q medium dense, Cark gray, fine; w = 29%, 7 )
THH e =135 ] 4
I EET 1s-l6 9 [ 12
/4 CLAY (CH) A | !

[N

S & ME, INC.
830 LOW COUNTRY BOULEVARD
MT. PLEASANT, SOUTH CAROLINA

. BORING AND SAMPLING IS IN ACCORDANCE WITH 4ASTM D-1586.
. PENETRATION (N-VALUE} IS THE NUMBER OF BLOWS OF i<0 LB. HAMMER
FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. 1.D. SAMPLZR | FT.
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PROJTECT: AQUARIUM PARKING GARAGE
CHARLESTON, SOUTH CAROLINA BORING LOG GT-2
1151-97-290
i . e = NOTZS:  GLS-PECH 1009, AUTOMATIC
DATE STARTzZD: §/12/97 l DATE FINISEED: 3119:91 SAFETY H:\..\L'\IER. 12" BIT FROM 0’ Td
DRILLING METHO0D: MUD ROTARY 197, 4" BIT 19" TO 97",
CASING LENGTH: 8" & 47/19' & 62' | DRILLER: RICHARD SIMMONS
WATER LEVEL: WATER AT 2 FEET AT TIME OF DRILLING
= ~ .
=18 B & STANDARD 22 (ETRATION TEST DATA =]
|ESES : E2 iowsi 2
o gz al MATERIAL DESCRIPTION €T EX S
w o (€ A 2 +~ |
N Welal =
@ o~ o 10 2 30 6080
“V SOft, DIL1SN-2ray, Some sana =
/ 1817 \ 4
60 .
- - - firm: slight sand, w = 65%, LL = 104, - 518 k 5
Pl =63 /7 . I .
65 CLAY (CH/GP) WITH SHELL _ .
/ stff, dark bluiso-gray 1
91s-19 I 15
/74 - ‘
i / VERY CLAYEY SAND (SC/CH) B |
70 % / very loose, dark bluish-gray, tine; siit ] _
% content 1520 ® 4
2 ]
s . _
:g_/. " T T e : 521 4 6
== COUPERGROUP: SANDY SILT (MHj i
g0 === sul, olive; calcarcous, PP = 1.75 ]
S== .
_g_a <8.22 > 13
= ]
8s _'LE:E N /A
= .- fim; PP = 1.25 152 : \ 6
---PP=13 1828 / 8
=-----s0i: PP = 1.5 s s-25 / 4
BORING TERMINATED AT 97 FEET ~ 7~

1. BORING AND SAMPLING IS IN ACCORDANCE WIiH ASTM D-1586.

2. PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 120 LB. HAMMER

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. 1.D. SAMPLER | FT.

S & ME, INC.
820 L OW COUNTRY BOULEVA4RD
MT. PLEASANT, SOUTH CAROLINA
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WATER LEVEL: WATER AT 4 FEET AT TIME OF DRILLING

PROJECT: AQUARIUM PARKING GARAGE ! i )
CHARLESTON, SOUTH CAROLINA ; BORING LOG GT-3
1131-97-290 ‘

_ N . [ oars riisweD: 8720197 NOTES: GUS-PECH 1000, AUTOMATIC
DATE STARTZD:  Si13/97 DATE FINISHED: 820097 SAFETY HAMMER. 12" BIT FROM 0' TG
DRILLING METHOD: MUD ROTARY s, 4" BIT FROM §8' TO 77"

CASING LENGTH: 8" & 4%/15' & 62' | pRLLER: RICHARD SDVMMONS

very sor, dark gray

—
o

—
W

- - - very soft, dark gray; some sand

- - - sandy

&

(%)
o
LllLlllllllJJllllllLJllll

- - - high shell content

AIIIIHHHTHITHTH" RN

w
(=]

-'- - slightly sandy, no shell content

z
3 w ‘DARD PENET iz w
=218 5 @ (W &| STANDARD PENZTRATION TZST DATA 5
Fglz8 ; CTElRE (dlows/f) g
e gld 9 MATERIAL DESCRIPTION § TIEY >
22lg SEl6e =
@ oY 0 10 20 30 6080
; FILL: SICTY SAND (SMy
4 loose, dark brown; root content S| | 10
Titly . . |
s J§$1]= -- - medium dense; slight gravel and oot context 52 ) 17
Frid .
N (?P-SM). very loose, odor /1 S$-3 I/ 2/18
CLAY (CH) o hne

ss® . woh

1
S6 \ woh

[I8)

S-8 / MWoh/1S

DI

w
(V.3
ll_llJlll

AN\

s-xof 122"

VERY CLAYEY SAND (CH/SC)
medium dense, bluish-gray; clay leases

S-11

s-12

_l_l_l__l_l.-l._l_l__l_lllllllllllIlllllAlll_llllllllllllll]llllllllll

. BORING AND SAMPLING IS IN ACCORDANCE WITH 48TM D-1586.
. PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF ;40 L3. HAMMER
FALLING 30 IN. REQUIRED TODRIVE 1.4 IN. I.D. S+MPLZR ] FT.

0~

S & ME, INC.
820 LOW COUNTRY BOULEVARD
MT. PLEASANT, SOUTAH CAROLINA
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PROJECT: AQUARIUM PARKING GARAGE )
CHARLESTON, SOUTH CAROLINA BORING LOG GT-3
1131-97-290

NOTES:  GUS-PECH 1000, AUTOMATIC

DATE STARTED:  8/13/97 | DATE FINISHED. $/20/97 SAFETY HAMVDMER. 12" BIT FROM 0' T
DRILLING METHOD: MUD ROTARY , §', 4" BIT FROM §' TO 77".
CASING LENGTH: 8" & 4"/15 & 62’ | DRILLER: RICHARD SMMONS
WATER LEVEL: WATER AT 4 FEET AT TIME OF DRILLING
Z 7~
=2 = wl "E?-J_" L § STANDARD PENSTRATION TEST DATA L_j'l
e §|& 9 MATERIAL DESCRIPTION AN (blows!) g
e A == . afilgo
@ l >l “h 0 20 30 6080 | =
‘7//. i
_é - - - loose, fine 1o coarse; w = 30% J5-13 L4 8
; CLAY (C . L]l
60 % stifi, gresnisd-gray; slight sand content ] [
: _% :5-14 9
65 _)-%/ ] |
é o jS-18 ) 15
70 —:g —_
é - - - soft; sandy, some shell conteat 516 4
73 ’:/) - - - no visible shell hash 7 \_
+——1-=- COOPER GROUP: SILTY SAND (SM) i 3s-17 L 6

" Toose, olive, fine; calcareous e J
BORING TERMINATED AT 77 FEeT

1. BORING AND SAMPLING IS IN ACCORDANCE WITH ASTM D-1586.
2. PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 140 LB. HAMMER
FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I.D. S2MPLER | FT.

S & ME, INC.
8§40 LOW COUNTRY BOULEVARD
MTI. PLEASANT, SOUTH CAROLINA
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PROJECT: AQUARIUM PARKING GARAGE ' )
CBARLESTON, SOUTH CAROLINA BORING LOG GT4
1131-97-290 i
_ ! < o~ I . 910 NOTES:  GUS-PECH 1000, AUTOMATIC
DATE STARTED: 8/14/97 DATE FINISHED: §/21.97 SAFETY HA_\L\(ER. 12" BIT FROM 0’ ’T‘d
DRILLING METHOD: MUD ROTARY 10°, 4" BIT FROM 10° TO 97"
CASING LENGTH: 8" & 4"/15* & 62’ ! DRILLER: RICHARD SDMDIONS
WATER LEVEL: WATER AT 1.5 FEET AT TIME OF DRILLING
z .
.~le O 3 | W STANDARD PENETRATION TEST DATA | ¥
e . =2 g > (blows:%) 2
Yo MATERIAL DESCRIPTION < T IEL - S
4 el 25052
v le o~ %o 0 2 30 6080 | =
I EE FILL: SILTY SAND (M) . ] :
L loose, dark brown, fine: organic content 45 10
oy FILL: GRAVEL(GP) .
,0/', ~loose, dark black, fine to coarse; odor A 9 s-2 7
5—//7  FILL. ORGANICS AND WOOD FRAGMENTS (UH) .
:V///;! SOIT, dark brown 153 2
4
= \- - - stiff; slight gravel content /] 5= 8
] CLAY (CH) ; _ .
10 _,/ very soft, dark gray; slight sand and marsh 153 oh
- / grass content -
. _% ]
:% - - - no visible marsh grass, w = 94% 1s6® woh
20 —% m
:/ - - - some sand ] s ¢ woh
1/ ] !
25 -‘/ _~ !
y % - - - slight sand e woh
30 —% —_
2% - < - slight sand and marsh grass 15 * woh
35 —% 3
.-/ . %5_10+ woh
40 % 7
o n
i/ V/ VERY SANDY CLAY (CH/SC) - |
45 _%/ stff, gray and gre=nish-gray; tine grained sznd — |
_%ﬁ —5-12 9 11
Y/ a L1
1 ;i SLIGHTLY SILTY SAND (SP-SM) N |
30 iy dense, gray, line: micaceous 7 '
e . s + 29
+::::4  SAND (SP) l ~ P
1. BORING AND SAMPLING IS IN ACCORDANCE WITH A5:M D-i586.
2. PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 145 L3. HAMMER
FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I.D. SAMPLER ] FT.
S & ME, INC. Pace | of 2

840 LOW COUNTRY BOULEVARD
MT. PLEASANT, SOUTH CAROLINA
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PROJECT: AQUARIUM PARKING GARAGE

CHARLESTON, SOUTH CAROLINA

1131-97-290

BORING LOG GT-¢

DATE STARTED:  8/14/97

' ‘DATE FINISHED: 8/21.97

NOTzS:  GUS-PECH 1000. AUTOMATIC

DRILLING METEOD: MUD ROTARY

SAFETY HAMMER. 12" BIT FROM 0’ TG
10°, 4" BIT FROM 10" TO 97°.

CASING LENGTH: 8" & 4"/15" & 62’ l DRILLER:

RICHARD SDMMONS

WATER LEVEL: WATER AT 1.5 FEET AT TDME OF DRILLING

2 ~
-~ 19 © 7 W STANDARD PENSTRATION TEST DATA | Y
o = Ho ot
- olEQ I . EElz (biows 1) z
& al%S MATERIAL DESCRIPTION ST IEC S
altlxz oriSo
v |G a ¥ |»v= =
o 0 10 20 3 6080
meCIum dense, gray, meaium Lo coarse; Lace ﬂ
A phospoate nodules 514 I 16
. CLAY (C ] i
60 _‘/ Tirm, greenisi-gray; some sand content, siigat 7]
% sbell content 515 5
65 _'/ ' -
% - - - 50ft; some shell content, w = 33% :5-16 4
70 —_% - q
'/ - - - stifi; slight sand content, no visible Js-17 9
] shell content ]
Y - ;
75 —1% )
1 i
‘% ---firm 7s-18 6
11%] SILTY SAND (SM) 3 |
80—~ 11 loose, dark bluish-gray, fine; slight clay 7]
Iz content de1o 7
gs === COOPER GROUP: SANDY SILT (MH) ]
.é-___—‘g suri, olive; calcareous -
=3 520 \ 10
== . A
=== - D’ 3
T—=2 ---hard; sand seams, PP = 3.0 gs-2 35
== i /
== L
95 —="= _ I
=727~ - - - 5iifi: 00 sand seams L _ —-s.722 / 10
BORING TERMINATED ATY7FEET -~~~ .
i
i

1. BORING AND SAMPLING IS IN ACCORDANCE WITH 45TM D-1586.
2. PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF i) LB. HAMMER

FALLING 30 IN. RZQUIRED TO DRIVE 1.4 IN. 1.D. S2MPLZR | FT.

S & ME, INC.
S40 LOW COUNTRY BOULEVARD
MT. PLE4ASANT, SOUTH CAROLINA




. PROJECT: AQUARIGM PARKING GARAGE | _ i
' CHARLESTON, SOUTH CAROLINA BORING LOG GT-5
1131-97-290
j - - 1 o= ! e rteiie. o NOTES:  GUS-PECH 1000, AUTOMATIC
. DATZ STARTED: 8/]4/91 | DATE FINISHED: 8/21'91 smn’ H.&.\[_\ER. 12" BIT FRON[ 0, TC
DRILLING METHOD: MUD ROTARY _|10°, 4" BIT FROM 10’ TO §2’.
-2 CASING LENGTHE: 8" & 4"/13’ & 63’ |DRILLER: RICHARD SDVOVMIONS
l WATER LEVEL: WATER AT 2 FEET AT TIME OF DRILLING
e - ~18 S 5wl STANDARD PSNETRATION TEST DATA | &
- olzo , =2 g (blows?f) =
I SN &) MATERIAL DESCRIPTION €T IEX <
R SEES >
~ Y »
2 @ @~ Zp 0 20 30 6080 ) <
_V rILL: SANDY CLAY (CH) .
l 4 firm. yellowisa-brown, gray and brown; slight oot < 5. 6
{0 5 conteat is
“y ,’-’ = FILL: CLAYEY GRAVEL (GP) 9 8-2 7
3 —/ loose, black, tine to medium; slight organic ]
. _'\ cont=at, strong odor 1 433 7
FILL: SANDY CLAY (CH) <54 6
, \ Tinm, dark gray and gray; brick content -
10 CLAY (CH — S-5 218"
l / tirmm, dark gray; slight sand, brick, shell ]
7 and wood content i
v - - - very soii; slight sand and wood content -
l : 15 .
3 -
/ - - - some sand and shell hash 156 ¢ woh
g ? / -
: 20 —
T B 1od -
.- : S7 woh
3 3 B
' N / B
% - - - slight sand content, w = 96% 758 * woh
i S / —
. % --- G599 woh
3 . ] '
P 1 i
' : 3 / ] !
. .e- ‘SIOI s
R /f ] | | ! ; H
I : 0 I// VERY CLAYEY SAND (SC/CH) — 1
: / very loose, dark bluish-gray, fine .
: . g js-i \ 3
1 |- ;
% ! |
) /% - - - looss Gs-12 i 6
l CLAY (CH) i i
50 nrm, Gark gresnish-gray: slight fine sand I - :
content ] l ; _
2 15-13 ! 7
' +:::]  SAND (SP/SP-SM) | 1 A

. BORING AND SAMPLING IS IN ACCORDANCE WITH A5TM D-1586.
. PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF ]40 LB. HAMMZR
FALLING 30 IN. RZQUIRED TO DRIVE 1.4 IN. I.D. SAMPLER | FT.

o~

S & ME, INC. -
8§+ LOW COUNTRY BOULEVARD
MT. PLE4SANT, SOUTH CAROLINA

- -'
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COOPER GROUP: VERY SILTY SAND (MH/SM)
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PROJECT: - AQUARIUM PARKING GARAGE . _
CHARLESTON, SOUTH CAROLINA BORING LOG GT-5
1131-97-290 )

_ . e e NOTES:  GUS-PECH 1000, AUTOMATIC
D:\T: ST.-\RT.':D: 8/14/97 ' DAT: rx;\lSn:D: 8/2191 |SAFE-I-Y- H.'L\DER. 12" BIT FROL\1 01 TC
DRILLING METHOD: MUD ROTARY 10’, 4" BIT FROM 10’ TO 82'.

CASING LENGTH: 8" & 4"M13* & 63° l DRILLER: RICEARD SIMMONS
WATER LEVEL: WATER AT 2 FEET AT TIME OF DRILLING I
z ~~
-~ |8 S & g STANDARD PENZTRATIONTESTDATA | B
(8 ! el {blows/ &) =
o ¢lzo MATERIAL DESCRIPTION LT IEL g
axig- il >
© o~ | Zh 0 20 30 6080 | =
k] qense, gray, medIUm [0 COarse; (racs pnospozis |
_ nodules Is-1a j a5
- CLAY (CH/MH) ] Pt
60 *% SUIT, greenisa-gray; slight sand and shell 7] I
Jr Sl = S
hash, w = 49%, LL = 86, P = 37 ’_48-(5 P 9
65 ] '
- - - (CH/SC), very sandy 516 . 9
g |
]

== medium dease, olive, line; calcarsous
— |~ BORING TERMINATED AT B2 FEET ™"~ 7 7" T 519 o 14
]
! 1!
' i i)
- ; l i
o]
1
1. BORING AND SAMPLING IS IN ACCORDANCE WITH ASTM D-1586.

2. PENETRATION (N-VALUE) IS THE NUMBER OF 3LOWS OF 1<0 LB. HAMMER
FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. 1.D. SAMPLER | FT.

S & ME, INC. P
. . Page z of 2

§40 LOW COUNTRY BOULEYARD >

MT. PLEASANT, SOUTH CAROLINA
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PROJECT: AQUARIUM PARKING GARAGE )
CHARLESTON, SOUTH CAROLINA BORING LOG GT-6
1131-97-290
) . R o e NOTES:  GUS-PECH 1000, AUTOMATIC
' DATE ST-\RTED 8/1.3/97 l D.-\TE .:l\lSHE:) 0120:’9/ SAFETY H.A.\DER. 12" BIT FRO\I 00 Tq
DRILLING METHOD: MUD ROTARY , |12, 4" BIT FROM 13 TO 92",
o CASING LENGTH: 12" & 4"/15’ & 57 | DRILLER: RICHARD SDMIMONS
l : WATER LEVEL: WATER AT 2 FEET AT TIME OF DRILLING
. . Zz
=i - ~|8 S 3 W] STANDARD PINTTRATION TESTDATA | 5
- - = > blows: = .
. E3lE8 MATERIAL DESCRIPTION <% L Plowsr) g
oA W & o
) ° < ° = 0 2030 6080 ] =
FTII\/ FILL: SILTY SAND M} |
4 = loose, dark brown, fine; root conteat, odcr 151 7
TEE] - - - medium dense ] ‘\\ .
- ¥ E . ] 82 | 13
l 18 153 2
) T - - - loose; clay lenses, brick and gravel comizat, ] ‘
" _E bl Sligh[ odor ) K sS4 l 9
1 |y e —1 =1
' ] / very soft, dark gray; slight shell content 56 2r24"
] . J 4
. ' 15 -—-/ —
- _ :J% - - - slight sand and shell content ) 5670' : woh
& ! : 4/ 3" x 30" Shelby Tube Pushed 18" t0 20°, 24 ]
' 0 ':/ Recovery, w = 126%, fines = 94%, LL = 147, )
._./ Pl = !07 . = 58 [ ] woh
= - - - - slight sand and marsh grass content .
__' 25 ] / _
- e ‘% --- Is9® woh
=2 Y4 -w=T% Js-10® woh
4/ CLAY ) - :
| B 3s —_7 * surl, bluish-gray; slight sand content, ]
. :A PP =1.5 s . t 1
I | f%%] SLIGHTLY SILTY SAND (SP-SM) 1 |
' - 40 s medium dense, gray and bluish-gray, fire: ] |
) _ clay lenses 512 ‘ 27
' ' T SAND (SP) ) | 1
: 4y dense, gray, medium to coarse; trace 7 i |
£ phosphate nodules 4 i -
b T ' 158 l : -
l _ V)| VERYCLAYEY SAND (SC/CH) . 5 v i
: 50 —% /] loose, gresmish-gray, fine; trace shell conani = ; ]
) i - N
/% J SRR
{//A VERY SANDY CLAY (CH/5C) ! 5 SR

> 1. BORING AND SAMPLING IS IN ACCORDANCE WITE 45TM D-1586.
D - 2. PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 120 LB. KAMMER
l- FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I.D. S+MPLER 1 FT.

S & ME, INC.

840 LOW COUNTRY BOULEVARD
MT. PLEASANT, SOUTH CAROLINA

Page 1 of 2
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PROJECT: AQUARIUM PARKING GARAGE
CHARLESTON, SOUTH CAROLINA
1131-97-290

BORING LOG GT-6

DATE STARTED: 8/13/97 DATE FINISHED: $§/20.97 |

NOTES:  GUS-PECH 1000, AUTOMATIC
SAFETY HAMMER, 12" BIT FROM 0’ TQ

DRILLING METHOD: MUD ROTARY 12'. 4" BIT FROM 15" TO 92".
CASING LENGTH: 12" & 4"/15' & 57" |DRILLER: RICHARD SDMMONS
WATER LEVEL: WATER AT 2 FEET AT TDME OF DRILLING ]
z ~
-~ ot A ju Wl STANDARD PENETRATION TEST DATA | &
ELlZo . = e ax (lows:ft) a:"
a gl © MATERIAL DESCRIPTION ST IER S
W o | - o+rl€o
oo g ol 4 | = =z
o~ 0 10 20 30 . 6080
7, V TiTo1, greenisn-gray, signt Sneil content, N
7 | PP=1s Jsus 6
T4 VERY SILTY SAND (SM/MH) § !
60 3. loose, dark gray, fine; some clay content, 7
¥ slight shell hash ]
L 15-16 7
-1 SANDY CLAY (CH/MH) . ]
65 firm, dark bluish-gray; PP = 1.0 7
. 45-17 8
e SILTY SAND (SM) ] |
011T] medium dense, dark bluish-gray, fine; slight
43 clay content _ ]S-IS + 17
- / A CLAY .
75 / firm, dark biuish-gray; slight sand content, 7
]/ sand lenses, PP = 1.0 -
Js-19 7
Z ] L
g0 == COOPER GROUP: SANDY SILT (MH) _ ;
== sar, olive; calcareous, PP = 1.73 -
EE__-;"‘E—“ 7520 f 12
——| 1 /
== .
E== i
T=—=2 ---fim:PP =125 st 8
== ]
=
N== 7
{=="—. - - - suiff: PP = 1.25 - 522 l 10
BORING TERMINATED AT 92 FEET ™~~~ 77~
1. BORING AND SAMPLING IS IN ACCORDANCE WITH 45T M D-1586.
2. PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF i LB. KAMMER
FALLING 30 IN. REQUIRED TODRIVE 1.4 IN. 1.D. SAMPLER I FT.

<0 LOW COUNTRY BOULEVARD
MT. PLE4SANT. SOUTH CAROLINA
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FIELD TESTING FROCEDURES
Soil Classifications

Soil classifications provide a genaral guide i3 the enginesring properiies of various soil
types and enable the engineer to apply his czst experience to current problems. in our
exploration, samples obtained during driling operations are examined and visually
classified according to color, texture, and :zlative density or consisizsncy (based on
standard penstration resistance). The consistancy and relative dansity dssignations
are 2s joliows:

SANDS | SILTS AND CLAYS
N(SPT) | Relative Density | N(SPT) |  Consistency
0-4 | Very Loose l - 0-2 ! Very Soit
5-10 - Loose | 3-4 Soit
11-30 Medium Dense | 5-8 Firm
| 9-15 tiit
31-50 Dense | 16 - 30 Very Stiff
50+ Very Dense | 31-50 Hard
| 50+ Very Hard

..

Soil Test Borings

All boring and sampling operations wers conducted in accordancs with ASTM
Designation D-1586. Initially, the borings were advanced by either mechanically
augering or wash boring through the soils. Where necessary, a hezavy drilling fluid is
used below the water table to stabilize the sige and bottom of the drill hole. At regular
intervals soil samples were obtained with a standard 1.4-inch 1.D., 2-inch O.D., split-
barrel sampler. The sampler was first seated 6 inches to penetrate zny loose cuttings
and then driven an additional foot with blows of a 140 pound hammer fzlling 30 inches.
The number of hammer blows required to drive the sampler the final foot is designated
the "Standard Penetration Resistance”. Th2 penetration resistancs, when properly
evaluated, is an index to the soil strength.

Undisturbed Sampling

The split-barral samples obtained during the penetration testing are zvailzble for visual
examination and routine classification tests, but are not sufiiciently intzct for more
quantitative laboratory testing. Conseaguently, undisturbed samples warz obtained by
forcing 30-inch long, 3-inch O.D. thin walleg siesl tube into the soil &t the desired
sampling leval. This sampling procedure is cascribped by ASTM Specification D-1587.
After removing the sampler from the borehoig, the ends are scrapeg io remove loose
soils and sealed with microcrystalline wax. The undisturbed szmples were then
Teturned to the laboratory for testing.
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Seplember 15, 1997

SOIL DATA SUMMARY

Aquarium Parking Garage

o SN

Job No. 1131-97-290

-~ & £ g .
Q (= ~ 8]
i & u | & E 1t a bt
g x LS | B |« 5 | o | 3 Q
2 a. Z < 4 Wg | UNIT WEIGHT MODIFIED o i~ o ATTERBERG TRIAXIAL o ]
z g [T Z © . C ul
© & CLASSIFICATION) o f, | € JE T P.C.F. PROCTOR DATA | Q ® & LiMIT SHEAR e e
z uy on ® b o Z ol S}
i A w2 c |8 | & 2
n b > o >
< Z E & 8 8
7} l‘f_ % >
(%) o]
w D MAX OoMC LL P c o)
GT-1A} 25 -27 CH wor 05
50 - 52 SM 10 33 19
GT-2 50 - 52 SM 12 29 18
GO - 62 CH 5 65 104 65
GT-3 1 55-57 CHISC 8 30
GT-4 15 -17 CH woh 94
65 - 67 CH 4 53
GT-5{ 25-27 CH woh 96
60 - 62 CH 9 49 86 57 L
GT-6 10 - 20 Clt ud 126 ‘94 116 51 2.26 147 107
_ 30 - 32 CH wolh 73
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CONSOLIDATION TEST REPORT
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Coefficients of Consolidation and Secondarv Consolidation
Load Cy Load C Load C
C v C v C
Nol ks | @day | Ce N wed [w2dey | T N k) |2day | ©
1 0.10 0.01 0.002 11 0.10 0.00
2 .25 0.05 0.006
3 0.50 0.02 0.011
4 1.00 0.01 0.022
5 2.00 0.01 0.029
6 4.00 0.01 0.021
7 8.00 0.01 0.020
8 16.00 0.01 0.053
9 1.00 .06
10 1.00 0.01
Natural Dry Dens Sp. | Overburden Pe Swell Press. | Swell
ens. - | Overourae: Cc | € ell Press. e
sat | Moist | (ed | YL PGl | D (ksf) Sl T (s % °
1495 % 125.9%| 513 147111065 2.68 0.66 1.08 2.261
MATERIAL DESCRIFTION | uscs | AASHTO
Project No. 1131-97-290 Client: 'Remarks:
Project: Aguurium Parking Garuge 82.1% Pussing #200 Sieve
Source: Boring GT-% Sampie No.: | Elev/Depth: 1Sfl. 1020 f.
CONSOLIDATION T=8T RZP0RY
S & ME, lnC. | Figure |
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Dial Reading vs. Time

1151-97-290

Project No.:
Project:
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Aquanum Parking Garage

Elev./Deoih: 1SfL 1020 f
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Project No.:  1131-97-290
Project: Aquarium Parking Garage

Source: Boring GT-6
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CONSOLIDATION TEST DATA

Client:

Project: Aguzrium Fzriking Gerags
Project Number: 1121-87-220

i Sample Data
Source: Boring CGT-2

.3 Sample No.: 1

l Elev. or Depth: 13 Zz. to 20 I Szmple Length (in./cm.):
Location:

. Description:

l Liquid Limit: 147.1 Tlasticity Index: 196.3
USCSs: AASHTO Figurs No.:
Testing Remarks: 34.1% Passing #200 Sizvs

Test Specimen Data

TOTAIL SAMPLE
Wet w+t = 30.30
‘Dry w+t = 13.50

'
‘
-..-

s, Tare Wt. = .00
'Height =  1.00
* Diameter = 2.3

Weight = 149.33

i ZMoisture =

Wet Den.
}Dry Den. =

.
[T
t
'Y
0

* Tnitial dry weight

Qo= = Q
13 I

BEFORE TEST

Consolidometer & = 1 Wet w+t =

Dry w+t
Spec. Gravity = 2.68 Tare Wt.
Height = 1.00 in
Diameter = 2.50 in
Defl. Table = n/z
Ht. Solids = 0.30c9% in Moisture =
Dry Wt. = €¢.11 ¢.~ Drv Wt.
Void Ratio = 2.2%1 Void Rztio
Saturation = 143.3 %

used in calculations

ATTER TES

= = 4]
O U
W0 Uy ©
- o =
Ul @ o
Yetegyte

\Q

-

e .
' i Pressure Finzl
- (ksf) Dizal (in.)
- start 0.00000
l 0.10 0.00850
: 0.25 0.02¢835
0.50 0.057560
‘ 1.00 0.14000
l 2.00 0.24410
4.00 0.32170
. 8.00 0.£2730
' 16.00 0.458220
4.00 0.£6720
i 1.00 0.44336
l 0.10 G.33220
Cce =1.08 pP.=20.2

(b2

End-of-Load Summary

Machine Cyr Ca Void
Defl. (in.) (ft.2/dav) Ratio
2.261

0.00000 0.01 0.002 2.240
0.00000 0.05 0.00% 2.165
0.00000 0.02 0.011 2.041
0.00000 0.01 0.022 1.805
0.00000 0.01 0.0289 1.485
0.00000 0.01 0.021 i.3147
0.00000 0.01 0.020 G.E%3
0.00000 0.01 6.035 0.¢6z8
0.00000 0.06 G.733
0.00000 0.01 0,737
0.00000 0.30 £.273

kst

OV A N ix o i YN O
s O O \D ~J

[P I - N PO S PV I\ I T

L0 e

(A0 <1 D <N

§ Compression
/Swell

Comprs.
Comprs -
Comprs.
Comprs.
Comprs.
Comprs.
Comprs.
Comprs.
Comprs.
Comprs.
Comprs.
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LABORATORY TESTING PROCEDUKES

Moisture-Density Relationship (Modified Proctor) (ASTM D-1557)

Bulk samples of near surface soils wers lested to determine moisture-density
characteristics by the "modified™ method using a 10-Ib. hammer and 18 inch drop. The
tests determine maximum dry density and optimum moisture content. Test results are
graphically presented in the form of dry density versus moisture content on the Compaction
Test sheets included in the Appendix.

Laboratory California Bearing Ratio (CBR) Tests (ASTM D-1883)

The California Bearing Ratio, usually abbreviated 2s CBR, is a punching shear test. The
CBR value is a semi-empirical index of the soil strength and defiection characteristics and
has been correlated with pavement performance to establish design curves for pavement
thickness. The test was performed on 6-inch diameter, S-inch thick discs of compacted
soil, confined in a steel cylinder. The specimens were then soaked for 72 hours prior to
testing. A piston approximately 2-inches in diameter was then forced into the soils at a
standard rate to determine the resistance to penetration. The CBR is the ratio, expressed
as a percentage, of the actual load required to produce a 0.1 inch deflection to the load
required for the same deflection in a standard crushed stone sample. The resuits of the
CBR tests are given on the CBR Test shests included in the Appendix.

Grain Size Tests (ASTM D-1140 and ASTM D-422)

Grain size tests were performed to determine the soil particle size distribution. The amount
of material finer than the #200 sieve was determined by washing the sample over that

. particular size sieve. The grain size distribution of the soil retained on the #200 sieve was

then determined by passing the retained portion through a standard set of nested sieves.
Atterberg Limits Test (ASTM D-4318)

Atterberg Limits tests were performed to determine the soil plasticity characteristics. The
soil plasticity index (Pl) is representative of this characteristic and is bracketed by the liquid
limit (LL) and the plastic limit (PL). The liquid limit is the moisture content at which the soil
will flow as a heavy viscous fluid. The plastic limit is the moisture content at which the sall
begins to lose its plasticity. The difference betwean the liquid limit and plastic fimit is the
plasticity index.

L]

Moisture Content Test (ASTM D-2216)

Moisture contant tesis were conducted to determine the ratio, expressed as a percentage,
of the weight of water in a given amount of soil to the weight of the solid particles.



/— 2" to 4" dia. PVC pipe

/— Y"to 1" dia. metal pipe

L 22k

4" PVC cap

%" to 1" dia. melal riser pipe

PVC coupling
as required

2" lo 4" dia. PVC pipe

Planned Surcharge Elevallon

24-- X 241: X 1/2-- . . J filh helghl
metlal plate (varies)

Existing Ground Surface \l/

. "4\| e Excavate, densily, place
\ G" min /—_ selllement plate, and backfill

. LN ' prior lo placing 4" dia. PVC pipe

Job No: 1131-97-290 Settlement Plate Detail Figure No :

< S&ME Aquarium Parking Garage A3
Dale: 19 September 1997 1‘?@15 . Chaneston, SouthCarolina -

Scale: N.T.S.




